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HE Army Ordnance Association is a national 

organization of American citizens pledged to in- 
dustrial preparedness for war as our nation’s strongest 
guaranty of peace. 

The Association endeavors to keep alive an interest in 
and knowledge of the design, production and main- 
tenance of munitions. Other than a few manufacturing 
arsenals—six in all—there is no peace-time industry for 
the production of ordnance. Should war unhappily 
come again, industrial America will be called upon to 
produce munitions in great quantity and of intricate 
and unusual design. In an emergency, time will not 
permit careful study or long preparation for the produc- 
tion of munitions. The problem is one of vital concern. 

The Army Ordnance Association believes that the 
solution of this problem, based on experience, lies in an 
active organization at all times codperating with the 
Government. The principal objective of the Association 
is an active membership of American citizens, on whom 
the duty of design and production of munitions will 
fall in war, who will have an accurate and authentic 
knowledge of the complex requirements of ordnance. 
“Peace insurance” in this form is the foremost aim of 
the Army Ordnance Association. 

The Association is devoted solely to the national 
defense; it has no commercial interests, no political 
alliances, and no religious affliations. It is not operated 
for profit: its income is expended in furthering its aims. 
Its officers and directors serve without remuneration. 
Membership, to which American male citizens are eligi- 





The Army Ordnance Association 





ble, is tour dollars a year. (Application on request.) 

Army Orpnance, the journal of the Association, is 
published solely for the purpose of disseminating in- 
formation on the progress of our munitions develop 
ments so that American industry may at all times know 
its responsibilities to the common defense. 

The objectives of the Association as set forth in its 
Constitution are: 

To assist in effecting industrial preparedness for war 
as being one of the nation’s strongest guaranties of 
peace; 

To keep available the highly specialized knowledge 
necessary for arming the manhood of the nation by 
stimulating interest in the design and production of 
ordnance material; 

To promote mutual understanding and to effect 
coéperation with American scientists, inventors, en- 
gineers and manufacturers in civil life and the Regular 
and Reserve officers of the Ordnance Department; 

To provide, when required, the services of com- 
petent committees to investigate and report upon special 
ordnance subjects; 

To assist in developing and maintaining an efficient 
personnel, both commissioned and enlisted, for the 
units required for Ordnance Field Service in the event 
of an emergency; 

To commemorate the services rendered by the in- 
dustry of the nation and by the officers and civilian 
employees of the Ordnance Department in the wars 
in which the United States has been engaged. 
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Production Is Preparedness 


Military Supply Rests upon the Individual Manufacturing Plant 
By Col. James H. Burns* 


HE brutal truth about war is that by its very nature 1t 

frequently requires the application of the force neces 
sary to kill and demoralize the people and to devastate the 
property of the enemy to the end that his ability to resist is 
destroyed. This has always been true in the past and will 
continue to be true in the future. The only thing changing 
about war is the force available. Unfortunately, this force 
keeps pace with the progress of civilization. We simply con- 
vert to war uses all advances in scientific and engineering 
lines and in productive capacity. 

As a consequence, today we must be prepared to go to war 
with the most efficient killing and devastating machines man- 
kind ever has devised and in quantities corresponding to the 
mass-production capacity of the present age. In other words, 
present-day war is simply mass killing and destruction by 
means of machines resulting from mass production. These 
machines or weapons are the products of industry, and in 
dustry in turn is made up of the individual manufacturers. 
So it seems proper to analyze what the individual manu- 
facturer would be called upon to do in time of war. 

The national-defense strength of the country is essentially 
dependent upon the strength of two fronts—the fighting front 
and the home front. In part, these fronts are separate and 
distinct; in part, they are so closely associated as to be prac- 
tically one. While the fighting front, in general, must be 
given first priority, the home front cannot be neglected for it 
is the reservoir which furnishes the man power and the 
supply power on which the fighting front depends. The 
collapse of one front would be as fatal as the collapse 
of the other. 

Ordinarily in time of peace, practically the entire industrial 
effort of the United States is directed to meeting the de- 
mands of the home front, as the men and the materials 
utilized by the Army and Navy are more or less negligible. 
Even in time of war, the total industrial requirements of the 
home front will always greatly exceed the similar require 
ments of the fighting front. As the war load is assumed, cer- 
tain of the home-front peace-time requirements will decrease, 
especially in those lines which can be classified as non 
essential. The war effect on exports and imports would 
correspondingly change the industrial requirements of the 
home front. But in any event, most of the individual manu 
facturers will be called upon to produce the same things in 
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time of war that they produce in time of peace; many will 
manufacture some home-front products and some fighting 
front products; and some will concentrate mostly on fighting 


front products. 


WHAT the individual manufacturer would be called upon 
to do for the home front is essentially for industry itself to de- 
termine. It is primarily the duty of national-defense officials to 
indicate what the manufacturer must do for the fighting front. 

War would not only impose on industry the colossal re 
quirements of the fighting front but it would inevitably 
impose new conditions and new laws and regulations. In 
war, increased regimentation of the country is inescapable, 
but I take it that most of us sincerely desire to keep that 
increase to the very minimum. The more orderly the ap 
proach to the problem and the better the plan for solving it, 
the less will be the increase in regimentation. 

As a result of World War experience, Congress passed the 
National Defense Act in 1920. That act sets up an agency 
under the Secretary of War and the Assistant Secretary of 
War to make orderly plans for the industrial mobilization of 
the country in time of war. Although the Navy is not men 
tioned in the act, it is perfectly apparent that the Navy is not 
of secondary importance to the Army in the field of national 
defense, and that its needs must be at /east as fully provided 
for as those of the Army. Consequently, the Army and Navy 
always have acted as a team in carrying out this mandate of 
Congress, and they have been working on these plans for 
some eighteen years. I will try to sketch the main steps. 

Industrial mobilization simply means putting industry to 
work on a coérdinated and efficient basis to produce all those 
things which the country really needs. 

The first all-important question to be settled, so far as the 
fighting front is concerned, is: What is required? The answer 
must be based upon an assumption of the amount of fighting 
power needed on the part of our sea forces, our land forces 
and our air forces, not only at the start of war, but also by 
time intervals thereafter. It can be only an assumption, for no 
one can foresee who the enemy will be. The assumption as to 
the initial strength required has been made either directly 
or indirectly through acts of Congress. Assumptions as to 
augmentations in strength required thereafter have been 
made in large part by Army and Navy officials. In so far 
as the Army is concerned, they are substantially as follows: 

For our land forces, the Protective Mobilization Plan is 
based upon an initial strength of 400,000 men, made up of 
the Regular Army and the National Guard. Within three 
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months’ time the strength is to be increased to 1,000,000 men 
and thereafter to be increased in accordance with the Army's 
program, which obviously must be geared to provide tor 
the maximum effort. 

For our air forces, the initial strength is to be not more 
than 6000 airplanes, of which only some sixty per cent are 
to be combat planes. The strength thereafter is to conform 
with the Army’s program. 

It is important to note that the assumption as to the 
strength required by our Army in the early months of a 
war provides for only a relatively small percentage of that 
available to each of the other major powers in the world. 
This is permissible and sound because of our favorable 
geographic location, our “nonaggression” military policy, 
and a nav y second to none. 

Based upon these assumptions as to strength and the known 
equipment and consumption factors, there have been cal- 
culated the number and types of airplanes, engines, and 
instruments; guns, ammunition, and fire control; trucks, 
shelters and clothing; gas masks, radios, and telephones; 
medical equipment, etc., required at the start of war and by 
intervals thereafter. This task is of itself one of real magni- 
tude, for in the Army alone we have seven supply branches to 
care for the various needs of the soldier, and their combined 
items number many hundreds. It is obvious that calculations 
must be made not only for the assumed plan but that 
provisions must be made for a quick shift to any other plan 
dictated by changed circumstances. 

Another essential and never-ending task in the establish 
ment of the requirements program is the determination of 
the designs and specifications to be used. They must be 
changed constantly to keep pace with the progress of the 
world. Perhaps the lack of knowledge of our supply require- 
ments at the time of the World War caused more contusion 
and waste than any other factor. 


THESE calculations produce the all-important shopping 
list, and the next step is to arrange for industry to produce 
the items listed at the required rate. This in turn requires 
information as to where the work can best be done, what 
arrangements are necessary to put individual plants to work 
and what can be done to eliminate, either wholly or in part, 
the inevitable bottle necks. 

With the consent and assistance of industry, held repre- 
sentatives of the Army and Navy surveyed plants throughout 
the entire United States to determine which ones were of 
value for producing the needs of the fighting front and which 
products they were best qualified to make. Over 20,000 
plants have been so surveyed. Based upon this information 
as to production and upon the requirements of the national 
defense program, the Army and Navy Munitions Board, 
which is the joint agency controlling industrial mobilization, 
allocates the plants to the war load on the basis of agreed- 
upon priorities. At the present time, some 10,000 plants are 
so allocated. These plants have accepted so-called schedules 
of production, which show what they are to produce by type, 
quantity, and time. The allocations and schedules of pro- 
duction are revised every three years. In making the alloca- 
tions it is to be noted that the needs of the home front always 
are considered and industrial capacity provided therefor. The 
magnitude of this task can be visualized from the size of the 
book recording the distribution of the war load—it is as 
large as a New York telephone directory. We have here at 


least a partial answer to the question as to what the in 
dividual manufacturers would be called upon to do in the 
event of war. 

The surveys soon developed that it was not only necessary 
to provide for primary products but also for contributory 
items and raw materials. Among others, special studies had 
to be made of the machine-tool problem, of the steel prob 
lem, the electrical-power problem, and of certain raw ma 
terials—especially of those which are obtained in large part 
from foreign countries. 

As a result, there is a special machine-tool committee and 
plan. The Army has been able to buy some special tools to 
correct the worst situations and hopes to be able to purchase 
increased quantities. There is also a special steel plan. The 
President recently appointed a National Defense Power Com 
mittee to survey this field and make necessary recommenda 
tions. There are plans for critical and strategic materials. 

As the effort proceeded to mobilize industry in an effective 
way, other weaknesses dev eloped. As an example, it soon was 
apparent that it was necessary to give special training to se 
lected officers so that they could help perfect the plans in time 
of peace and thus better assist industry in time of war. 
As a result, there was created the Army Industrial College 
which now trains some sixty Army and Navy officers each 
year and already has graduated over seven hundred officers. 

As another example, contact with industry disclosed that 
we were asking plants to produce complicated and precise 
machines of war with which they had no experience. This 
brought forth the idea of educational orders. In this fiscal 
year such orders have been placed to the value of $2,000,000 
and next year it is hoped that we will be able to place addi 
tional orders to the extent of $32,500,000. These orders are 
intended not only to educate the plant how to produce the 
item in question but also to provide a reasonable amount of 
equipment and detailed factory plans covering the full war 
production schedule. 

As another example, it is quite evident that in the event 
of a maximum war effort, industry will have to produce 
more in spite of the fact that a large number of valuable 
production men will be called to the colors. This means that 
plans must be made to provide the necessary mechanics, 
skilled workmen, etc., to man industry. A special interdepart 
mental committee has been appointed by the President to 


study this problem and make recommendations. 


IN time of peace the Army buys through the method of 
competition. When time is not of the essence, this is believed 
to be the best method. But in time of emergency this method 
is not completely satisfactory. It is slow; it is not sufficiently 
elastic to cope with the changing conditions of the emergency, 
and it does not permit spreading the load, Therefore, in time 
of emergency we must be able to purchase through negotia 
tion, and the law provides this authority. However, when 
large scale negotiation is resorted to and the Government 
negotiators are in many instances novices in the field in 
which they are working, it is evident that special contract 
forms and formulas must be provided which assure fair treat 
ment both to the Government and to all the contractors and 
spur them on to more efficient effort. Such contract forms 
and formulas have been drawn up and are revised from tim¢ 
to time as conditions justify. 

One of the big questions in time of war is certain to b 


that of price control with all that it entails; such as salaries, 
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wages, taxes, prices of materials and services, and profits. Ii 
we reduce profits to the vanishing point we force practically 
complete regimentation of industry. On the other hand, if 


we permit unreasonable prices and profits we likewise ruin 


the morale of the country. The Brookings Institution, at the 
request of the War Department, is now making a special 


study of this question. 

As I stated at the 
start, industry must 
satisfy both the fight- 
ing front and the home 
front. There are bound 
to be many conflicts 
and overlaps between 
these two fronts, and 
there w ill have to be a 
authority to 
Certain 


special 
settle them. 
policies covering the 
entire national effort 
for both fronts will 
have to be planned and 
executed. These prob 
lems can best be han 
dled by a superagency 
reporting to the Presi 
dent, and plans in 
cluding appropriate 
legislation have been 
drawn up for such an 


agency. 


I HAVE sketched 
briefly how we propose 
to mobilize industry in 
the event of war. Much 
has been done and 
much remains to be 
done, even from the 
planning point of 
view. However, we 
must not think that we 
can open a valve and 
let munitions flow out 
immediately as water 
from a hydrant. Such 
is far from the truth. 
It does not conform to 
world experience. Eng 
land has been prac 
ticing industrial mobi 
lization for some three 
years and is appar 
ently not yet satisfied 
with results. France 


has been doing like 


home front to the maximum in order to build up stocks ot 
fighting materials for the fighting front. Japan and Russia 


are doing likewise. They are all working under full steam. 


If all these nations, spurred on by the threat of immediate 








AMERICA’S INDUSTRIAL STRENGTH 


The following, from the 1935 Census of Manufactures, is 
industries which would be of strategic importance in war time in main 
taining America’s armed forces in the field and also in providing the 


necessities of the civilian population on the home front. 


a list ol 


/ 


In selecting 


only 44 of 280 major branches of industrial activity, the Committee on 
National Defense of the Chamber of Commerce of the United States 
in its recent report, cited them as an indication of America’s potential 


industrial strength in war. 


Industry 

Agricultural implements, including 
tractors. vs 

Aircraft and parts 

Ammunition. . 

Blast furnaces...... 

s00ts and shoes, other than rubber 

Boots and shoes, rubber. 

Bread and other bakery products 

Butter Pete ater mae ies 

Canned and dried fruits and vege 
tables. ar rrr 

Cars, electric and steam railroad 

Cement. . 

Condensed and evaporated milk 

Cotton manufactures ; ; 

Cranes and dredging, excavating and 
road-building machinery 

Electrical machinery, apparatus, and 
supplies 

Explosives 

Fabricated textile products other than 
wearing apparel and house furnish- 
ings eee ee ee we 

Feeds, prepared, for animals 

Firearms 

Flour and other grain-miil products 

Food preparations, miscellaneous. . 

Foundries TS urata 

Gloves and mittens of leather 

Instruments and apparatus, 
sional and scientific 

Knit goods....... 

leather, tanned and finished 

Locomotives 

Machine shops 

Machine tools 

Meat packing. 

Men’s and boys’ clothing 

Motorcycles, bicycles and parts 

Motor vehicle bodies and parts 

Motor vehicles not including motor- 
cvcles . ° ee ° ° ° ee ° 

Nonferrous metal alloys and products 

Optical goods. ...... 

Petroleum refining 

Rubber tires and inner tubes 

Smelting and refining, copper 

Smelting and refining, lead 

Steel works and rolling mills 

Sugar production. 

Surgical appliances 

Wool and hair manufactures 


protes- 


Number of 
Establishments 


241 $ 291 
79 45 
13 26 
72 37 
1,024 64 
12 . 
19 .068 Pee 
3,458 50 
2,744 649 
150 100 
153 120 
467 171 
1,223 1,030 
128 62 
1,393 960 
74 10), 
7 147 
042 288 
22 I 
2.193 &5 
1,029 22 
1,251 250 
224 28 
2&3 OS, 
1,852 606 
384 308 
14 17 
3.026 $18 
259 121 
1,223 2,36 
2,981 O15 
23 23 
825 1.550 
121 2,39 
1,098 393 
100 33 
395 1.838 
42 $46 
20 348, 
16 137, 
396 1,931 
169 {98 
307 ol, 
699 710 


Nm ww WG 


Annual Value 
of Products 


$000 
7,000 
8 000 
1,000 
2,000 
2,000 


073.000 
1 


6,000 


644,000 
542.000 
,417 ,000 
489 000 
708 .000 


2.860.000 


430.000 


667 .000 


,605 ,000 
662 ,000 
,027 ,000 


219,000 


,606 ,000 
,460 ,000 
131.000 


$ 000 
6.000 
5.000 
3,000 
+ 000 
3 000 
) OOO 


.065 .000 
086 .000 
924,000 


1,090 ,000 


27 000 


,oci 


600 .000 
,622 ,000 
,092 ,000 


257 ,000 
219,000 


318,000 
655.000 


764.000 


740.000 








wise and is apparently even more dissatisfied. Both of these 


countries are increasing the regimentation of their industries 
and the end is not yet in sight. Germany and Italy have been 
practicing industrial mobilization for an even longer period 
under complete regimentation. They have both reduced the 
consumption of industrial materials of the home front to 
the minimum and have increased the work power of the 


war and immediate invasion, must spend three or four years 


to create necessary stocks of fighting materials and to mobi 


lize their industries to 
continue the supply in 
the event of war, it is 
obvious that we would 
require many months 
to match them in sup 
ply strength. Time is 
the all-important tac 
tor, for the potential 
supply power of the 
United States is greater 
than that of any other 
nation in the world. 
Fortunately, the pres 
ent military estimate of 
the situation does not 
require that we match 
the supply strength of 
any power. But it does 
require that we be able 
to implement fully the 
forces already indi 
cated. Our efforts at 
industrial mobilization 
and our general experi 
ence disclose that we 
cannot convert poten 
tial production into 
actual production in a 
large way in com 
plicated items in less 
than some _ twelve 
months. It will take 
the well-organized ait 
craft industry nearly a 
year to turn out the 
first airplanes under 
the new orders, and 
the contracts will not 
be completed for about 
twelve months there 
after. No better results 
can be expected tor 
many of the ordnance 
items. Furthermore, 
we must allow the 
time necessary for the 
delivery ol the pro 
duced munitions to 


the fighting front. 


In closing, I want to emphasize that the fundamental rule 


ot supply preparedness is that stocks plus production must 
equal requirements. The more we can rely upon production, 
the less the Government has to spend for stocks. In turn, 
production depends upon the output of the many individual 
plants making up American industry. The individual plant 
is therefore eventually the very foundation of preparedness. 
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Springfield Arms 


Milestones of a Great National Armory 
By Clifford A. Miller* 


PRINGFIELD Armory takes its name from the city of 

Springfield, Mass., settled in 1636 by William Pynchon 
and associates from Roxbury. This was the first settlement 
in the Connecticut Valley and originally was called Agawam; 
but in 1641 the name was changed to Springfield, after 
Pynchon’s residence in England. 

The early history of the town records the presence in the 
locality of a few gunsmiths who individually repaired and 
fabricated muskets or their parts. Therefore it was not sur- 
prising, with the outbreak of the Revolutionary War, that 
Springfield became one of the sources of supply of muskets 
which were produced by these skilled artisans. This type of 
household industry prevailed generally throughout the Col- 
onies during the war and supplied most of the small number 
of muskets obtained from domestic sources; actually, most 
of the supply came by importation from abroad. 

By 1776, arrangements had been made in Springfield 
whereby one man specializing on barrels and ramrods, one 
on locks and rigging, and another on stocks, working in 
combination, were turning out a limited quantity of muskets, 
prefacing the introduction of more extensive operations. It 
was obviously an impossible task for individuals and small 
groups scattered throughout the Colonies to provide a con- 
tinuous or large output of muskets or to repair those which 
were in service. This led to the plan of establishing one or 
two large groups of workers under the control of the Col- 
onies to increase at home the fabrication and repair of 
muskets and other war supplies. 

Therefore, during the late summer of 1776, Col. Henry 
Knox of Boston, one of General Washington’s more expe- 
rienced officers, addressed a committee of the Continental 
Congress and recommended in part “that there be one or 
more capital laboratories erected at a distance from the seat 
of war in which shall be prepared large quantities of ord- 
nance stores of every species and denomination.” His rec- 
ommendations had the strong approval of General Washing- 
ton and later in the year were adopted by the Continental 
Congress. 

Springfield, for various reasons, was selected as one of two 
sites, and with General Washington’s approval, plans im- 
mediately were put into effect there providing buildings for 
housing personnel and storing military supplies. The under- 
taking was financed by the Council of Massachusetts Bay. At 
first, buildings were rented in the town, located on what is 
now Main Street in Springfield. However, work was started 
at once on the construction of barracks, shop buildings, store- 
houses and a powder magazine on the high ground in the 
rear of the town, referred to as the “training field,’ which 
embraced the areas now known as Armory and Federal 
Squares. Land for this purpose was leased from the town of 
Springfield. A powder mill was rebuilt on Mill River, and 
thus the forerunners of the Hill Shops and the Water Shops 
of the present Springfield Armory came into being. 


"Springfield Armory, Springfield, Mass. Captain, Ordnance Reserve. 


The first work at the new depot appears to have been the 
manufacture of cannon and repairs to muskets and other 
ordnance matériel. By 1781, which saw the successful termi- 
nation of the war, the depot was taking an active and ex- 
tremely important part. Following the close of the war, pro 
vision was made at Springfield for the proper care and 
storage of Federal property, including muskets and powder 
no longer needed for active use. To insure suitable storage 
against future needs, the Congress adopted a resolution in 
1782 for “establishing good and sufficient magazines for the 
reception of public ammunitions at . Springfield . . .” 
Steps then were taken to obtain a lease of land from the 
town of Springfield on which to build this magazine, and it 
soon was erected in the most easterly corner of the “train 
ing field” within full view of the buildings which had been 
constructed during the war. This magazine stood for sixty 
years, when, because of the hazard it offered to residences 
and public buildings which had been erected in the vicinity, 
its use as a magazine was discontinued and the building 


razed. 


IN 1787, Daniel Shay, a former captain in the Revolutionary 
War, attempted to raid these buildings to secure arms and 
ammunition to further a revolt against the more prosperous 
people of the state. At the head of a mob of about 2000 back 
country farmers, Shay launched his effort, but was easily 
turned back by Federal forces. A stone marker in Benton 
Park, which commemorates “Shay’s Rebellion,” bears mute 
testimony of the shots fired during this raid. 

On October 21, 1789, General Washington inspected the 
buildings and stores, and no doubt was impressed further 
with their value as a source of manufacture and supply of 
military equipment. 

With the formation of the new Federal Government, the 
leaders of the country were faced with the task of providing 
a suitable military defense. On April 2, 1704, the Congress 
authorized the establishment, under the President of the 
United States, of “three or four arsenals” and at each of 
these arsenals “a national armoury” was to be included. 
Having been used before for a similar purpose. Springfield 
received special recommendation in this act. The responsi- 
bility for handling the matter devolved upon President 
Washington who selected Springfield as the location for one 
of these arsenals. As a result, Springfield Armory, established 
in 1794, is the oldest manufacturing arsenal among the many 
military production and supply establishments now operated 
by the Government. 

Following its establishment, the Commonwealth of Massa 
chusetts, in an act passed in Boston on June 25, 1798, 
authorized the United States to purchase land from the town 
of Springfield, not to exceed 640 acres, for the permanent 
settlement of the arsenal. The first parcel of land purchased 
was on Mill River because of available water for power 
facilities. This site proved inadequate, however, and ad 
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ditional property in the vicinity was added from time to 
time which eventually resulted in three different plants on 
the river, namely, the “Lower Water Shops,” the “Middle 
Water Shops” and the “Upper Water Shops.” The land at 
the “training field” on the hill, which up to that time had 
been held under lease, was purchased from the town. As the 
need for additional facilities arose, more and more land was 
procured, and that purchased now provides the site for shops 
known as the “Hill Shops” in Federal Square and offices, 
storehouses, and quarters in 


Armory Square. 


The manufacture of small arms actually began at the 
armory in 1795 under the first superintendent, David Ames, 
and the first master armorer, Robert Orr. The first gunlock 
was filed by hand by Alexander Crawford, after a struggle 


A month's production during the first year 


of three days. 
was 20 muskets, each of which cost £4 (approximately $20). 
The first year’s production was 245 muskets. There were 
40 employees on the payroll and the total disbursements 
were $4495.75. From that year to this, the armory has 

been manutacturing continu 


ously and supplying shoulder 





The oldest existing build- 
ing at the armory is located 7 
in Armory Square and \X 
stands at the brow of the : y 


hill facing State Street. It : M4 
formerly was known as the 
West 
1807-1808. A third story was 
added in 1863-1864. Until re- 


cently, it was used as a bar- 


Arsenal, erected in 


™ 


racks building, but is now Se shou 
used as a combination store- y SPRIN 
house and recreation build-  § FONTS 


ing. In 1857, the Lower and 
Middle Water Shops were 
and all 


centrated in the Upper Water 


LHE 


sold activities con 


Shops. This is the site of the 


MEMORY 


ASHINGTON 


ND! R= INSCHIEF 
LICANS ARM) 
—1AZS3 


~ THE UNTTED STATE 


ED THE BOCALION OF A 
ND LABORATORY AL SPRING- 


KN L OF 


PERSONALLY INSPECTED 
ifS SHBIN £80, AND 
SGEIELD AS LOCATION 

ARMORY IN 


D WHO THEREBY BECAMI 
FALHER O} 
NGFEIELD ARMORY 


weapons to our armies. 
OF - 
FROM 1794 to 1861, the 


heads of the armory were 


OF 
from civil life and were 
designated superintendents. 


1861, the heads have 


Since 
been officers of the Ordnance 
Department with ofhcial des 
ignation, commanding ofh 
cer. The list on page 14 
gives the names of the 
eat heads of Springheld Armory 
from 1794 to date. 

All of the superintendents 
and commanding ofhcers 
who have guided the des 
have 


tinies of the armory 





present Water Shops plant. 
Several additions have been 
made, but it has remained substantially in its present form 
since 1900. 

During the Civil War period, what were known as the 
North and South Shops and office on the hill were united, 
and a third story was added to the entire structure. This 
building is now the administration building. Several build- 
ings were erected at both the Hill and Water Shops among 
which was the building now used as a garage on the hill, 
which at that time was used as a hardening shop and for 
blacksmithing and farrier work. The new Hill Shops, sub 
stantially as they stand at present, were built in 1887-1892. 

In passing, it is interesting to note that the imposing iron 
fence surrounding Armory Square was made from a supply 
of old iron cannon, some of which had seen service during 
the Revolutionary War. Work on the fence was begun in 
1852 and was completed in the ’sixties, at or about the close 
of the Civil War. 
Shops and practically all of the casting was done at the 


Patterns for it were made at the Water 


Ames Foundry, Chicopee, Mass. 

Some additions to the plants were found necessary to cope 
with the emergency created by the World War, the principal 
permanent ones being the erection of the experimental build 
ing (ballistic building) facing Pearl Street, and the addition 
of a section for storage use at the southern end of the pres 
ent administration building. 

The land now forming the Springheld Armory military 
reservation is divided as follows: Water Shops (including 
land and water), 236.9 acres; Hill Shops, 72.3 acres—a total 
Of 209.2 acres. 

The armory has been known by several designations since 
-as the United States Armory, National 
Armory, and since 1892 as the Springfield Armory. 


Its establishment 





worked diligently for the 
welfare of the establishment. 
Prescott, Lee, Dwight, 


The 


Dyer, Benton, Bufington, Mordecai, Phipps, Blunt, and 


names of Ames, Ripley, 
Peirce are particularly outstanding, as these men have been 
responsible for important improvements to the shops or the 
successful administration of the armory through critical war 
periods. A number of these men were also active in the affairs 
of the city during or after their service at the armory and 
their names have been indelibly recorded, as attested by vari- 
ous parks, streets, and other landmarks bearing their names. 

Any story of the city of Springfield would necessarily show 
the great part the armory has played in its history and de 
velopment. No better illustration of how this is recognized 
can be cited than the inclusion of the view of the armory in 
the seal of the city, which was adopted when Springfield 
became a city in 1852. The complete seal pictures the town 
at the time. In the upper part of the seal, the main arsenal 
of the armory appears just as it then existed and has existed 
to this day. 

In addition to the prestige the armory has brought to the city 
because of its manufacturing activities, it is interesting to note 
that the city and the armory gained prominence from “The 
Great National Horse Show,” held in Federal Square at the 
armory in 1856. This was the first show of its kind in the 
United States and attracted persons from all over this country 
and Canada. Capt. George Dwight, who was later command 
ing officer of the armory, was the chief marshal of the show. 

The armory not only gave prominence to the city, but to 
New England as well, and particularly to the Connecticut 
Valley; for here at the armory was the beginning of the 
fine-crafts industry for which this part of our country is so 
famous. Furthermore, the armory gained distinction through 


out the industrial world by being a pioneer in the develop- 
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ment and manufacture of interchangeable parts in connection 
with rifle production, a feature later adopted by industry as 
essential for all mass production of fabricated articles. 


[HE men in the shops played the vital part in raising the 
armory to its present high plane and added to its national 
reputation. Included among these was Thomas Blanchard 


A. L. Woodworth, who for more than thirty-five years 
has been continuously'employed at the armory, is one of its 
outstanding personalities. “Al's” association with the shoot- 
ing fraternity and with small-arms development throughout 
the industry has established him as one of the best-intormed 
individuals on small arms in the country. He has made a 
host of friends for the armory. 


who, in 1822, designed a machine for turning 


gunstocks, 


The original machine, which is the forerunner of all ma- 


chines since used for the 
purpose, was in operation tor 
many years in the shops 


and is now on view in the 
museum. Blanchard also is 
credited with many models 
or forms—the prototypes ot 
many now used extensively 
in the duplication of parts 
in modern manufacturing 
processes. 

During the ‘seventies and 
continuing through the early 
‘nineties, Erskine Allin, 
James Cranston, and Lucian 
Bruce provided valuable con- 
tributions, particularly in the 
development of small arms. 
At the beginning of the pres- 
ent century, John L. Murphy 
and Daniel J. Manning were 
principally responsible for 
the development of the U. S. 
rifle, caliber .30, Mr1go3, 
with valuable assistance and 
contributions rendered by 
Thomas J. Fitzgerald and 
Freeman R. Bull. 

Continuing into our pres- 
era, it is interesting 
that 

present 


ent 
to note Theodore F. 
Fletcher, assistant 
superintendent of produc- 
tion, with forty-five years of 
continous service to his 
credit, made the first draw- 
ings of the 1g03 rifle under 


the supervision of Messrs. 


The armory is especially proud of John C. 








SUPERINTENDENTS 


SPRINGFIELD ARMORY, 1794-1939 


Name 


David Ames, Supt. 

~ Joseph Morgan, Supt. 
Benjamin Prescott, Supt. 
Henry Lechler, Supt. 
Benjamin Prescott, Supt. 
Roswell Lee, Lieut. Col., Supt. 


George Talcott, Lieut. Col., Ord. 


Dept. 
John Robb, Supt. 
J. W. Ripley, Maj., Ord. Dept. 
James S. Whitney, Gen. Supt. 
I. H. Wright, Col. Supt. 
George Dwight, Capt. Supt. 


Alexander B. Dyer, Capt., Ord. 


Dept. 


T. T. S. Laidley, Maj., Ord. Dept. 


J. G. Benton, Maj., Ord. Dept. 
A. R. Buffington, Lieut. 
Ord. Dept. 


Alfred Mordecai, Col., Ord. Dept. 


Isaac Arnold, Jr., Lieut. 


Ord. Dept. 


Frank H. Phipps, Lieut. Col., 


Ord. Dept. 


Stanhope E. Blunt, Col., Ord. 
Dept. 
William S. Peirce, Lieut. Col., 


Ord. Dept. 


G. H. Stewart, Lieut. Col., Ord. 


Dept. 
Jay E. Hoffer, Col., Ord. Dept. 


Lindley D. Hubbell, Lieut. Col., 


Ord. De pt. 


Thales L. Ames, Col., Ord. Dept. 
Earl McFarland, Maj., Ord. Dept. 


H. W. Schull, Col., Ord. Dept. 
J. W. Joves, Col., Ord. De pt. 


lr. J. Smith, Lieut. Col., Ord. 
Dept. 
Wm. A. Borden, Lieut. Col., 


Ord. Dept., Acting 
G. H. Stewart, Col., Ord. Dept. 


Col., 


Col., 








Murphy and Manning. Mr. Fletcher commenced his service 


at the armory as a messenger boy in 1894. By successive 
: g ) d4 ; 


promotions he advanced to the drafting division, to the 


planning division, and finally to the office of the works 


manager. At present, he has to his credit the longest service 


at the armory of all the active employees. His successtul 


career is but one of many achieved at the armory, where 


similar opportunity for advancement has been and always 


will be available to all employees. 
William R. Bull, affectionately known as “Billy,” present 
foreman of the ballistic division and son of Freeman R. Bull, 


has forty years of meritorious service to his credit. His service, 


like that of his father, includes accomplishments in design and 


invention covering improvements in mechanical features of 


small arms. His experience, practical knowledge and judg- 


ment are reflected in the present high standards of the armory. 








Garand, the 


designer of the U. S. rifle, caliber .30, M1, which is the 
new combat rifle now in 
process of replacing the 
AND COMMANDING OFFICERS Springfield Mig03._ He is 
unique in having developed 
From Unul the first successful  semi- 
1794 Oct. 31, 1802 automatic military rifle, and 
Nov. 1, 1802 O 31, 1805 : 
2 a 3 he also has developed ma 
Nov. 1, 1805 Aug. 31, 1813 P 
Sept. 1, 1813 Jan. 15, 1815 chines for the manufacture 
Jan. 16, 1815 May 31, 1815 of certain of its parts which 
an. 1, 1815 Aug. 25, 1833 . . 
ne already enjoy the admiration 
Acting to Oct. 31, 1833 of the machine-tool and 
Nov. 1, 1833 Apr. 15, 1841 small-arms industries. His 
ee. SS, SSe Fig. OF, HESS inventi\ reniu ) \ 
: - we S, ‘rseve 
Oct. 19, 1854 Mar. 1, 1860 . > ~~ —— cf 
June 27, 1860 Apr. 25, 1861 ance and determination have 
Apr. 25, 1561 Aug, 21, 1561 won for him the respect and 
hee, te, vile On. 29, Oba esteem ol all who know him. 
Oct. 27, 1864 May 14, 1866 Springheld Armory is hon 
~~ o so. ae ; ‘Vee : 
June 14, 1866 Aug. 23, 1581 ored in claiming him as one 
Oct. 3, 1881 Feb. 2, 1892 of its family. 
Feb. 2, 1892 Feb. 21, 1898 These are only a tew ol 
; the many whose. services 
Feb. 21, 1898 May 29, 1899 ‘ ; 
have been recorded in the 
June 5, 1899 Aug. 9, 1907 history of the armory; a 
history which is replete with 
Aug 9, 1907 Sept. 1, 1912 ag. ; 
achievements of its em- 
Sept. 1, 1912 Jan, 10, 1918 ployees; a history unequaled 
> annals ot ; Ord 
ete the ae eel in the ann ul f any | 
Mar. 15, 1918 Sept. 16, 1918 nance establishment. Addi 
tional accomplishments ot 
Sept. 16, 1918 Apr. 14, 1920 } f th ' - 
Apr. 15, 1920 Aug. 7, 1923 the employees o le prese 
Aug. 8, 1923 June 17, 1924 era will appear in records to 
June 18, 1924 June 9, 1929 come and will perpetuate the 
July 1, 1929 Dec. 31, 1933 ; . 
outstanding progress of the 
Jan. 2, 1934 Aug. 31, 1935 organization. 
; The employees, young and 
Feb. 9, 1938 Sept. 12, 1938 we : 
Sept. 13, 1938 old, are particularly proud 
of their association with the 


irmory, as well they may be. 


In many cases, the traditions, supported by pride in the 


things for which the armory stands and loyalty to those 


traditions and ideals, have been handed down from father 


to son in successive generations of continuous service. 


Only a few years ago, the retirement of William F. 


Hosmer, chief inspector, severed a 


connection with the 


armory which had extended through four generations and 


ended a family service, dating back to 1809. There are man) 


other instances of lengthy service although not all cover such 


a long period. Prominent among these is that of the Bull 
family which includes Freeman R. Bull, father, and Milan W. 
Bull, uncle of William R. Bull, previously mentioned. Both, 
in addition to their armory service, were well known because 


of their accomplishments on rifle ranges. In 1883, they were 


members of a Massachusetts rifle team which accepted an 


invitation from England to fire a 5-match international con- 
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test which was won by the Americans. The connection ot 
Mr. Bull’s family with the armory goes back to 1860 and 
the total service of these three men already amounts to 


ninety-four years. 


THE equipment of the armory generally has kept pace with 
improvements in the industrial field. Indeed, the peculiar 
needs ol the armory often have preceded the development ol 
satisfactory commercially built machines. Therefore, when 
machine-tool builders could not offer a solution of the 
armory’s problems, the armory has worked out its own. 
This has led to new ideas in machines, developed and tried 
at the armory, many of which have been adopted later for 
use by industry. The Blanchard lathe is only one example 
of this. By the process of improvement, hand forges with 
bellows have given way to oil furnaces, automatically con 
trolled, and to mechanical hammers; simple turning tools 
have been replaced by high-speed modern machines, and 
many other changes have been made. 

Recent extensive appropriations made available for further 
modernization now are resulting in a transtormation of the 
plant from the World War era to that of the present highly 
mechanized period. Soon the overhead countershatt drives, 
with their forests of belts throughout the plant, will be but a 
memory as individual electrically driven units take their 
place in the shops. The armory has passed many milestones 
since it first came into being as a national establishment, and 
the present plant with its modern equipment is the result 
of much evolution and progress. Springheld Armory, having 
long held the reputation of producing the finest military 
rifles in the world, with the workmanship, zeal and fidelity 
tor which its employees always have been noted, continues 
in its one hundred and forty-sixth year of service to the 
Nation as a source of production of the best of modern 
shoulder arms. 

Ca. f. G. 
(1866-1881), conceived the idea ol 


Benton, commanding officer of the armory 
a repository for small 
arms at Springfield, resulting in the establishment of an 
His first 


form of a 


ordnance museum there. action to have 
1866 in the Chiet of 


Ordnance that specimens of small-arms material reposing in 


appears 
been in request to the 
the Washington Arsenal, be furnished Springfield Armory 
tor this purpose. The date of compliance with his request is 
not known. However, indications are that the museum was 
established about 1871. 

Probably the original intention was to provide a museum 
for pieces representing only Springheld Armory manufac 
ture. At least that was the idea presented to higher authority 
as implied by correspondence. The collection of rifles manu 
factured by individuals or by various contractors tor the 
Government, including those of other Government establish 
ments, all of which were used by the armed forces at various 
times, may or may not have been in Colonel Benton’s mind 
at that time. 

However he seized upon an opportunity presented by the 
Centennial Exposition held in Philadelphia in 1876 to further 
his plan. This exposition included examples of the progress 
made along mechanical lines throughout the world. Approxi 
mately seven hundred guns, representing not only the small 
arms manufacturers of this country, but those of the other 
leading nations were displayed. Through the efforts of Colo 
nel Benton, this collection, almost in its entirety, was for- 


warded to the armory to constitute, with the addition of 


some rare guns already on hand, the permanent museum. 

As time went on, Springfield Armory became a clearing 
house for any and all rifles having no further use, regardless 
of make, caliber, size, shape or background, with the result 


that the museum today represents, through the weapons 


exhibited, not only a complete picture of the activities ol 
the armory trom 1795 to date, but a fairly accurate history 
of the small-arms industry of the entire country. In addition, 
many weapons of foreign manufacture, both modern and 
antique, have been added from time to time, and many other 
exhibits of related matériel have been collected, all of which, 
it is believed, constitute one of the most complete displays 


of small arms in the world. 


SPACE permits only a very briet résumé of the many 
manufactured at Springheld Armory. The table 


lists the 


weapons 


facing characteristics of the various 


page 16 
muskets and rifles produced. It will be noted that the word 
“model” is used freely, but its use cannot always be justihed 
as In many cases little or no change IS apparent in the 
weapon. It is possible that, in some cases, only the year of 
manufacture signihes the model. The distinct types, however, 
are clearly defined. 


is used here to indicate a weapon in 


The word “type” 
which distinct and revolutionary principles are incorporated. 
dates 


In view of the incompleteness of records, positive 


definitely establishing the advent of new types cannot be 
stated. Therefore, the dates which follow in connection with 
the various types discussed may be considered as the begin 
ning and end of a period in which the particular type was in 
vogue, with a reasonable allowance made for overlapping 
dates or early experimental models. 

Up to the present time, six distinct types of shoulder arms 
have been used by our armed forces; namely, the flintlock 
type, percussion type with smooth bore, percussion type with 
rifled bore, breech-loading type, bolt-action magazine type, 


] 


and semiautomatic type—all of which have been manufac 


tured at Springheld Armory. 
As a preamble to arms manufactured in this country, it is 
interesting to note that the “match-lock” type, which required 


the shooter to carry a lighted piece of slow-burning material 


powder 
i 


such as “punk,” for the purpose of igniting the 


charge, was supplanted about 1636 by the introduction of the 
flintlock, which adapted the principle of striking flint and 


metal together as a means of starting hire to ignit the 


powder charge. This invention is accredited to Dutch chicken 


thieves, whose activities at night were handicapped by thx 


glowing match, which forced them to develop other means 


likely to and 


of ignition less disclose their whereabouts 


their intentions. 

Regardless of the disrepute of its inventors, the flintlock 
system of ignition enjoyed popularity over a longer period 
of time than any other, approximately 200 years (1640-1840) 
It served as the type used by the Colonists throughout the 
Revolutionary War, which saw the introduction of military 
Hintlocks into American history. 

The Continental Congress, charged with the task of arming 


War, pul 


chased several thousand muskets from different European 


the American troops during the Revolutionary 


countries, principally France. These muskets were from the 
] 

roval arsenals and armories and were a miscellaneous assort 

ment, containing scatterings of all the regular muskets, and 


verhaps musketoons, made between 1718 and 1777, with 
} 
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the model 1763 forming the bulk—the early and the later 
models appearing in very small numbers. 

Lafayette, coming in 1777, brought the Americans, as a 
gift, a mixed lot of firearms, about two hundred and fifty 
of which were muskets. It is believed that most of these 
were the model 1763 of Charleville manufacture. Arms of 
that model and armory were 
and are now _ sometimes 
called Lafayette 
The Charleville 


served as the model for the 


muskets. 
musket 

first musket produced at 
Springfield Armory. 

It is of great interest to 
record that Ferdinand Foch, 
Marshal of 
mander in chief of the 
Allied Armies in the World 
War, visited and inspected 
Springfield Armory after the 
war (December 13, 1921). 
As evidence of this visit, a 
picture of the Marshal hold- 
ing the original 


France, com- 


one of 


Charleville muskets hangs in 
the museum, and one may 
that as he 
holding this old musket he i 





surmise stood 


must have reviewed in his 


mind the hosts of its de- 
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scendants which returned to 
France 141 later to 
fight with the French against 
a common enemy. 

Although a musket of 
Springfield manufacture ap- 
peared in 1795, production 
was small, and in all prob- 
ability issue was not made in 
quantity until much later. 
Therefore, the French Char- 
leville musket was used, 
no doubt, in the Indian War 
in Ohio (1790), probably at Norfolk against the Picaroons 
(1799), in the War with Tripoli (1804), and in the War 
of 1812. It is possible that some were still in use as late as 
the first Seminole War (1818), although by this date later 
models of domestic manufacture had been produced in 
quantity. 


years 


~ 


Little is known of the first muskets manufactured at 
Springfield Armory in 1795, except that 245 were made. It 
is possible that some of the first production may have been 
issued. However, indications are that by successive improve- 
ments the model 1799 resulted, and most of the preceding 
models were modified, leaving very few, if any, of the early 
muskets in existence as originally constructed. The manu- 
facture of the flintlock type of various models, patterned after 
the 1799 model, continued until 1844. 

Assuming that some of the 1795 models were issued, their 
service may be included with that of the 1799 model, which 
in all probability saw its first service in the War with Tripoli, 
followed by the War of 1812, including the battles of Tippe- 
canoe (1811), Lundy’s Lane (1814), and New Orleans 


“THIS Is THE ARSENAL. From FLoor To CEILING, 
Like A Huce Orcan, RIsE THE 
—Henry W. Longfellow, “The Armory at Springfield.” 


(1815). It also served in the farst Seminole War (1818), the 
Black Hawk War (1832), the second Seminole War (1835), 
and the Mexican War (1845), including the battles of 
Buena Vista and Chapultepec (1847). 


THE first percussion-lock musket appeared in 1837. At 
first, these were modifica- 
tions of previous models; 

therefore, all were smooth- 

bere. However, rifled flint- 


locks 


Controversy 


appeared in 1840. 
exists as to 
definite models produced 
from 1837 to 1844, since the 
flintlock and percussion prin- 
ciples of ignition and the 
rifling of the bore all were 
involved. However, the per- 
cussion-type rifled musket 
appeared in 1842 and this 
the 
beginning of the percussion- 
rifle Flintlock 
kets, dating back to 1821, 
were modified to percussion 


date is established as 


era. mus- 


type, and the manufacture of 
the flintlock was in progress 
until 1844, with modifica- 
tions continuing until 1848. 
From this it is very likely 
that production of a com- 
pletely new rifle did not seem 
justified until 1842, in view 
of the quantity of flintlocks 
available for modification. 
oe Records point to 
1847 as the date of adoption 


1846 or 
; Pe 
5 of the percussion lock by 
the 
ture of the percussion lock 


Government. Manutac- 


suns ® Anses. continued until 1855. 

The model 1855, known as 
a tape-lock musket, was the 
first issue of an all-new rifle of musket size. It began supplant- 
ing the smoothbore muskets in all branches of the service. 
No smoothbores were made after 1856. Production was begun 
in 1855 and continued until 1860. The 1861 model appeared 
at the outbreak of the Civil War and was followed almost 
immediately by several other designs, all of which were based 
on the model 1855, including the conversion of many to the 
breech-loading model of 1866. In general, the model 1855, 
with modifications, was in vogue until 1873, when it was 
supplanted by the breechloader. Modifications of the 1855 
leading up to the 1873 model appeared in 1861, 1863, 1864, 
1866, 1868, and 1870. The converted smoothbores and _pos- 
sibly some of the first new weapons of this type found their 
way into the hands of troops during the Mexican War, espe- 
cially the latter part, which included Buena Vista and 
Chapultepec. 

The percussion-type rifled musket, which followed the 
converted models, although in vogue only a few years, excels 
all others in war service, because those years embraced the 
Civil War. This weapon, with various modifications, saw 
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Models of Firearms Manufactured at. 














WEIGHT— 
Bore METHOD without BULLET 
ARM Monet | Smooth OF FIRING LENGTH bayonet 
or Rifled} Cal. | Loapinc MECHANISM (Inches) (Pounds) Kind Shape 
ere AS SE Se Se ee Leer 
ee 1799 $. .69 | Muzzle Flintlock 59.5 9.00 Lead Ball 
ee 1818 Ss. .69 | Muzzle Flintlock OF fF ae Lead Ball 
are 1819 R. .54 | Muzzle Flintlock 51.31 9.203 Lead Ball 
er 1822 S. .69 | Muzzle Flintlock 57.64 9.34 Lead Ball 
eee 1840 S. .69 | Muzzle Flintlock 57.8 9.78 Lead Ball 
Rifle-Musket...... 1842 R. .69 | Muzzle Percussion lock 57.8 9.51 Lead Ball 
eer: 1842 R. .58 | Muzzle Percussion lock 48.8 9.68 Lead Ball 
Rifle-Musket...... 1855 R. .58 | Muzzle Percussion lock 55.85 9.18 Lead Ball 
0 Serre 1855 R. .58 | Muzzle Percussion lock 49.3 9.93 Lead Minie 
Pistol-Carbine....} 1855 R. .58 | Muzzle Percussion lock 17.6 3.56 Lead “Elongated B 
EE 8 1861 R. .58 | Muzzle Percussion lock 55.75 8.88 Lead Elongated 
aiweuadaewedu 1863 R. .58 | Muzzle Percussion lock 55.75 8.78 Lead Elongated 
i etesyancnes 1869 R. .50 | Breech /|Firing pin in block} 18.50 4.00 Lead Elongated 
0 are 1864 R. .58 | Muzzle Percussion lock 55.75 8.78 Lead Elongated 
er 1866 R. .50 | Breech /Firing pin in block} 55.75 9.81 Lead Elongated 
i iccunieews 1868 R. .50 | Breech /|Firing pin in block| 51.92 9.25 Lead Elongated 
as naan < adate 1870 R. .50 | Breech /Firing pin in block} 51.92 8.88 Lead Elongated 
Dpsitessessees 1873 R. .45 | Breech /|Firing pin in block; 51.9 8.38 Lead Elongated 
ee 1873 R. .45 | Breech /|Firing pin in block} 41.3 6.87 Lead Elongated 
ee 1877 R. .45 | Breech /|Firing pin in block} 41.3 7.17 Lead Elongated 
eee 1879 R. .45 | Breech /|Firing pin in block} 51.92 8.68 Lead Elongated 
| ee 1884 R. .45 | Breech /|Firing pin in block} 51.92 9.30 Lead Elongated 
IDs csnnaanne 1884 R. .45 | Breech /|Firing pin in block} 41.3 7.90 Lead Elongated 
Bikes acipiensaers 1888 R. .45 | Breech /|Firing pin in block} 51.92 9.94 Lead Elongated 
(with bayonet) 
hovdiaceeed 1892 R. .30 | Magazine | Firing pin in bolt | 49.14 9.355 Hardened lead, Elongated 
jacketed 
Pea sasecvascee 1896 R. .30 | Magazine | Firing pin in bolt | 48.9 9.187 Hardened lead, Elongated 
jacketed 
I sci ccanes 1896 R. .30 | Magazine | Firing pin in bolt | 40.9 8.075 Hardened lead, Elongated 
jacketed 
Pitevecsseceee 1898 R. .30 | Magazine | Firing pin in bolt | 48.9 9.187 Hardened lead, Elongated 
jacketed 
RIS aie sare eines 1898 R. .30 | Magazine | Firing pin in bolt | 40.9 8.075 Hardened lead, Elongated 
jacketed 
RPRONS. . cwscenes 1899 R. .30 | Magazine | Firing pin in bolt | 40.9 8.075 Hardened lead, Elongated 
jacketed 
DE itd canie aces’ 1903 R. .30 | Magazine | Firing pin in bolt | 43.43 8.937 Hardened lead, Elongated 
(with bayonet) jacketed 
DA cvssedavned 1903 R. .30 | Magazine | Firing pin in bolt | 43.412 8.69 Hardened lead, Elongated 
jacketed 
ccctcesacaws 1903 R. .30 | Magazine | Firing pin in bolt | 43.212 8.69 Hardened lead,| Elongated an 
jacketed sharp-pointe: 
PD ctcsnccvsnes 1903 R. .30 | Magazine | Firing pin in bolt | 44.00 8.75 Hardened lead,| Pointed type 
Sporter jacketed 
ng. Naien wccegaie 1903-A1 R. .30 | Magazine | Firing pin in bolt | 43.46 8.75 Hardened lead,| Pointed type 
jacketed 
| eee 1911 R. .45 | Magazine | Firing pin in slide 8.50 2.50 Hardened lead,} Round nose 
(with magazine) jacketed 
Aaa cad Gciwane 1922 R. .22 | Magazine | Firing pin in bolt | 43.63 8.87 Lead Elongated 
Pbvsvetnnsenes 1922-M1 R. .22 | Magazine | Firing pin in bolt | 43.63 8.87 Lead Elongated 
ee M2 R. .22 | Magazine | Firing pin in bolt | 43.66 8.87 Lead Elongated 
Aaa 6 wie nen M1 R. .30 Clip Firing pin in bolt | 42.90 9.00 Hardened lead,|_ Pointed type 
jacketed 
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ed at Springfield Armory Since 1795 

















Model 1863 rifle converted to 


Knife bayonet, 


BULLET POWDER VELOCITY 
Weight ( Foot REMARKS 
Shape Weight Kind (Grains) seconds) 
EC Ee OTe ere eee errs: errr The model of 1795 was patterned after the “Charle- 
ville’’ model of 1763. Further data not available. 
Ball 1 oz. EE Sree: over err Copy of the French musket known as the “Charleville” 
model, considered the best type at that time. 
Ball 18 per Ib. oe 8 8=—«-_s« NN na pean enna wa wee About 1000 made at Springfield Armory 
Ball 32 per Ib. Rifle 2 eee It is not known that any of these rifles were made at 
the Springfield Armory. 
Ball 18 per Ib. Musket a eer 
Ball 18 per Ib. Musket 130 About 950| A musketoon, model of 1840, (41 inches long) also was 
issued. 
Ball 17 per Ib. Musket ee Tepecnesss Percussion cap. 
Ball 32 per Ib. Rifle . i Sees 
Ball 500 grs. Musket 0s Ivwaxcuwses 
Minie 500 grs. Rifle oe ‘Ueccosdace Maynard priming device. 
longated Ball’’| 450 grs. |............+++- 40 603 
Elongated 480 grs. Musket a Percussion cap. 
Elongated 480 grs. Musket eee 
Elongated 450 grs. Musket ae eee Only two ever made. 
pistol in 1869. 
Elongated 480 grs. Musket a ‘Ueivevevass 
Elongated 450 grs. Musket 70 1240 Center-fire metallic cartridge. 
Elongated 450 grs. Musket 70 1240 
Elongated 450 grs. Musket 70 1240 
Elongated 405 grs. Musket 70 1350 
Elongated 405 grs. Musket 55 1100 
Elongated 405 grs. Musket 55 1150 
Elongated 405 grs. Musket 70 1364 
Elongated 500 grs. Musket 70 1315.7 | An 1884 rod-bayonet rifle also was made. 
Elongated 405 grs. Musket 55 1150 
Elongated 500 grs. Musket 70 1315.7 | Rod bayonet. 
Elongated 220 grs. Smokeless 35 to 42 2000 Knife bayonet; length of blade 11.69 inches. 
nitroglycerine 
Elongated 220 grs. Smokeless 35 to 42 2000 Knife bayonet, length of blade 11.69 inches. 
nitroglycerine 
Elongated 220 grs. Smokeless 35 to 42 1920 
nitroglycerine 
Elongated 220 grs. Smokeless 35 to 42 2000 Knife bayonet, length of blade 11.73 inches. 
nitroglycerine 
Elongated 220 grs. Smokeless 35 to 42 1920 
nitroglycerine 
Elongated 220 grs. Smokeless 35 to 42 1920 
nitroglycerine 
Elongated 220 grs. Smokeless 431% to 44% 2300 Rifle and carbine the same; rod bayonet. 
nitroglycerine 
Elongated 220 grs. Smokeless 42 2200 Front and rear sights model of 1905. 
nitroglycerine model of 1905; length of blade 16 inches. 
ongated and 150 grs. Smokeless 48 to 50 2700 Model of 1906 ammunition. 
arp-pointed pyrocellulose 
ointed type 172 grs. Smokeless 49 2700 Adopted 1923. Discontinued. 
pyrocellulose 
ointed type 172 grs. Smokeless 49 2700 Adopted 1930. 
pyrocellulose 
found nose 230 grs. | Nitrocellulose or 5 800 Regulation side arm. 
nitrocellulose and 
nitroglycerine 
Elongated 40.5 grs. Smokeless or 1.37 1350 Designed to replace gallery practice rifle, cal. .22, M1903. 
semi-smokeless 
Elongated 40.5 grs. Smokeless or 1.37 1350 
semi-smokeless 
Elongated 40.5 grs. Smokeless or 1.37 1350 
semi-smokeless 
ointed type 172 grs. Nitrocellulose 49 2700 Semiautomatic rifle, adopted 1936. 
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service in nearly every engagement from Fort Sumter (1861) 
to the fall of Richmond (1865). Furthermore, it saw service 
with both the Blue and the Gray. No doubt, Appomattox 
saw some Ol these rifles stacked in surrender and others 
raised in salute. In addition, it played a part in settling the 
West as it was the arm with which most of the troops west 
of the Mississippi were equipped. It saw service at Wood 
Lake (1862), Whitestone Hill and Stony Lake (1863). It 
was with Perry at the opening of Japan (1854) and at the 
Canton forts in China (1856), which was probably the 
farthest from home any Springfield Armory weapon had seen 
service up to that time. It was on the Wyomine at the fall 
of the Japanese batteries (1863). It played a prominent part 
in the construction of the Union Pacific Railroad, completed 
in 1869. No doubt some were still in service as late as the 
Modoc War (1872). Ironically enough, after years of service 
to the United States, its last appearance in an outstanding 
event in history was at the Custer massacre (1876). History 
records that the Sioux were equipped with some of the latest 
types of repeating rifles of commercial manufacture obtained 


from unscrupulous traders. 


THE first breech loading rifle, with the firing pin in the 
block, appeared the year following the close of the Civil War 
(1866), although it did not take a place of importance until 
1873. This year marked the first appearance of the carbine 
(1873-1877). At first, the major part of production consisted 
of modifications of previous designs. Improvements followed 
rapidly, with the result that the 1873 model was superseded 
by other models, commonly referred to as “45-70” which 
were in vogue until the bolt-action magazine rifle appeared. 
The model 1873 rifle, with variations up to 1888, probably 
saw less service in point of engagements than any other 
type. Trouble with the Apaches (1883) and the Sioux War 
(1890) probably saw some of these models in action, espe 
cially the carbines. In 1898, however, a period of comparative 
peace was broken by the destruction of the Marne in Havana 
harbor. This rifle was used in the Spanish-American War 
which followed (1898) and it saw service in the Philippines 
(1899) and in China (1900). 

In 1892, the first bolt-action magazine rifle appeared, fol 
lowed by improved models 1894, 1896, and 1898. The larg: 
caliber single loaders were supplanted in 1898 by the light, 
small-caliber, magazine-fed rifle, known to posterity as the 
Krag-Jorgensen. This was produced in two models—the rifle, 
which was 49.14 inches long, and the carbine, which was 
40.9 inches long. Some of these rifles were on the Marni 
when she was sunk in Havana harbor. They saw service in 
the Spanish-American War (1898) and in China and _ the 
Philippines. The opportunity for further extended service, 
however, was precluded by the adoption of an improved 
model in 1903. 

The basic design of the U. S. rifle, caliber .30, M1go3, was 
taken from the Mauser and combined the rifle and the carbine 
characteristics of the model 1898 with a view to providing 
a weapon suitable for both foot and mounted troops. The 
rifle is too well known to justify a lengthy discussion. It 
safely may be said that in point of functioning, accuracy, and 
general serviceability as an all-around military and target 
piece it has had no equal in the world. 

The idea of a self-loading rifle is not new. No doubt it was 
conceived with the advent of the first metallic cartridge 
which, incidentally, made possible the first hand-operated 





repeating rifle (1866). A repeating rifle provides means tor 


greatly increasing the volume of fire over the single-shot 
rifle, and as a greater volume of fire always has been de 
manded, a self-loading repeater possibly was visualized at 
the very beginning. In any event, small-caliber, sclt-loading 
or so-called automatic weapons, in both rifle and pistol form, 
began to appear in the sporting field some time thereafter. 
The Ordnance Department saw the possibilities of a military 
weapon designed along similar lines, although the large 
caliber, high-pressure, high-velocity cartridge presented dil 
ficulties which for some time appeared insurmountable. 


| HE varying success of the small-caliber sporting weapons, 
although given every consideration, was at no time con 
sidered a criterion for the military self-loading weapon 
because the requirements of the Army have imposed restric 
tions which ordinarily can be ignored safely by the com 
mercial sporting-rifle manufacturer. 

The Ordnance Department is confronted with the prob 
lem of supplying a military weapon fulfilling the following 
basic requirements: 1. It must be of moderate bulk and 
weight, well-balanced for firing and suitable for hand-to 
hand combat. 2. It must have the ability to withstand rough 
usage and must function satisfactorily under exposure to all 
manner of climatic and weather conditions. 2. It must be 
simple in design with a maximum of interchangeability and 
must be easily maintained. 4. It must have uniform eflective 
range and provide a maximum volume of fire. 5. It must 
give uniform accuracy, functioning and serviceability, well 
sustained over long periods. 6. It must be capable of being 
manufactured rapidly and economically using the class 
of machinery, materials, and labor available in time of 
emergency. 

These requirements have been paramount in military 
rifle manufacture for many years and have been fulfilled by 
the hand-operated bolt-action rifle, except that the requir 
ments for volume of fire have outgrown the capabilities of 
that rifle. Therefore, a rifle embodying all the above charac 
teristics but with the added ability to deliver a greater volume 
of fire, engaged the attention of the Ordnance Department 
in general and Springfield Armory in particular at about the 
time the present model (1903) magazine rifle was adopted. 
Although several years elapsed before the idea began to as 
sume practical proportions, available records point to 1908 
or 1909 as the probable date when the problem began to 
crystallize. During and following the World War, concen 
trated effort was applied to developing a satisfactory design. 

At no time in the development of a self-loading rifle was 
Springfield Armory permitted to take liberties with any of 
the restrictions imposed by the Army. After careful trial 
and elimination, the present model has been evolved. Each 
and every requirement has been complied with in every 
respect, and the U. S. rifle, caliber .30, M1, marks another 
milestone in the progress of Springheld Armory. Excluding 
the tests of experimental models, the first issue of the rifle 
to troops was made in 1937. 

This rifle heralds the beginning of a new era—an era in 
which Springfield Armory carries on, without interruption, 
the manufacture of improved military rifles for our futur: 
armies. Where and when they may see service remains for 
historv to record, but we know the new Springfield will 
continue to provide the might of the Nation in the hands 


of our men wherever they may be in defense of our country 
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Springfield Shoulder Arms, 1855-1873 
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Springfield Shoulder Arms, 1873-1896 
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Springfield Shoulder Arms, 1896-1936 
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Our Heavy Field Weapon 


The New Standard Piece for Long Range Targets 
By Col. Ralph McT. Pennell* 


N Tuesday, March 21, 1939, Battery C, 36th Field 

Artillery, fired a standard field gun farther than one 
ever had been fired before in the United States Army. The 
projectile traveled about 25,000 yards and blew a hole 16 feet 
in the ground. It was followed by other rounds which tell 
with satisfactory precision. This field gun was the 155-mm. 
gun, Mr. It is the materialization of the Caliber Board re- 
quirements for a heavy field gun. The ideal characteristics 
laid down for it by that board were as follows: 

A caliber of about 155 mm.; a vertical arc of fire from 
O degrees to plus 65 degrees; a horizontal are of fire of 360 
degrees; a projectile weighing not over 100 pounds and 
interchangeable with that provided for the corps howitzer; 
maximum speed, 12 miles per hour; normal charge giving 
18,000 yards range with supercharge for greater ranges; maxi 
mum range, 25,000 yards. The carriage should be capable of 
mounting either the 8-inch howitzer or the 155-mm. gun. 

Other characteristics required for the gun were: not less 
than 60 degrees of traverse, weighing not more than 12 tons 
limbered, capable of occupying and leaving a position quickly 
and with a width of tread which does not prevent 2-way 
traffic on ordinary roads. 

The 155-mm. gun, M1, shown in the accompanying photo- 
graphs, meets the requirements of the Caliber Board as to 
range, limits of elevation and traverse, weight of projectile, 
and character of mount for the 8-inch howitzer; however, it 
exceeds the weight limit by 28 per cent, weighing 30,765 
pounds, or more than 15 tons. 

Capt. E. C. Goebert, in an article entitled “American 
Heavy Artillery, Model 1931,” published in Army OrpNance, 
March-April 1931 (Vol. XI, No. 65, p. 355), stated regarding 
this gun: “The carriage is at present under construction. . . . 
It is just one more advance in applying modern engineering 
knowledge. ... When completed, including spades, traveling 
lock and accessories, the carriage has been computed to weigh 
approximately 26,500 pounds.” The advance in applying en- 
gineering knowledge did not extend to determining weight 
very accurately. 

The over-all width of the 155-mm. gun (G.P.F.) is about 
106 inches. This width is so great as seriously to impede 2- 
way traffic. This led the Caliber Board to include a specifica- 
tion that the width of tread should not prevent 2-way traffic 
on ordinary roads. The over-all width of the 155-mm. gun, 
M1, is about 99 inches. This reduction of only seven inches 
does not bring the width down to a dimension which will 
not impede 2-way traffic. In the G.P.F., which fires from the 
wheels, the width was necessary to allow spread of the trails 
to secure the desired wide traverse. The 155-mm. gun, M1, 
does not fire from the wheels but it probably was thought 
necessary to retain the wide tread to prevent the carriage 
with its high center of gravity from overturning when on 
side slopes or when, in meeting traffic, it is forced to the 
side of the road where the right wheels might drop into the 


*Chairman, The Field Artillery Board, Fort Bragg, N. C. Colonel, 
Field Artillery, U. S. Army. 


roadside ditch. A high center of gravity hardly can be 
avoided if the carriage must be able to fire at elevations up 


to SIXty five degrees without the use of a recoil pit. 


Ir has been stated that the M1 model as issued exceeded the 
weight limit set for it. It often is contended that when 
mechanical traction replaced animal draft the weight limita- 
tions of gun carriages no longer were applicable. However, 
it is generally agreed that for adequate mobility on any but 
hard-surfaced highways, the prime mover weight must equal 
the load it tows. It is at once clear that the field of com- 
mercial prime movers suitable for towing the 155-mm. gun, 
Mr, is extremely limited. A total load of thirty tons is greater 
than the average bridge, except on truck highways, can 
support. When such a weight bogs down, even if emplaced 
close to hard-surfaced highways, its extrication is a time- 
consuming task. Further, it is doubtful if suitable positions 
will, in general, be found near such roads. That great weights 
for high-powered heavy field guns must be accepted is not 
questioned, but no unnecessary weight should be excused, and 
it does not seem unreasonable to suggest that the 155-mm. 
gun, M1, is heavier than necessary, for we find that the Ger- 
man 150-mm. gun, model 16, with a maximum range of 
22.000 meters (about 24,000 yards), firing a 115-pound 
projectile, Ww eighs 22,308 pounds in hiring position, 

The 155-mm. gun, M1, is not the first effort of the Ord 
nance Department at building a heavy field gun to meet the 
specifications of the Caliber Board. In 1920 it produced the 
model 1g20E whose carriage greatly resembled the French 
155-mm. gun (G.P.F.). It was equipped with solid rubber 
tires and was intended for transport by tractors at slow speeds. 

Following the standardization of this model came _ the 
progress of mechanical transport and the demand for greater 
strategic mobility. To take advantage of this progress in 
meeting the demand and to try to obviate the other objections 
to the 1920E gun, the development of the gun which is the 
subject of this paper was initiated. 

It should be mentioned that between the M1rg20E model 
and the Mr model the design of the 155-mm. gun, T1, which 
was to be transported in two loads, was undertaken but did 
not get further than the wooden-model stage. 

The general specifications were not changed for the M1 
matériel. Its trunnions were to be 65 inches high in the 
hring position. It was to weigh not more than 25,000 pounds, 
70 per cent (17,500 pounds) of which were to be carried on 
the transport truck and 30 per cent (7500 pounds) on the 
trail bogie. The wheels of each axle of the transport truck 
were to be dual-tired with 40- X 9 inch tires of 6000 pounds 
capacity, or a total of 48,000 pounds tire capacity. The trail 
bogie was to have a turning radius of 40 degrees and be 
equipped with 2 tires of the same size as those of the trans 
port truck. It was to mount the same gun and howitzer as 
the M1g20F carriage. 

To get the high angles of elevation demanded by the 


Field Artillery and to avoid digging recoil pits which it 
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prohibited, it was necessary to raise the gun trunnions and 
move them well to the rear of the center of gravity of the 
gun. This involves several other complications and objec 
tions. To overcome the great muzzle preponderance ot 
weight, very powerful compressed-nitrogen equilibrators are 
used. So necessary are they, that if they are penetrated or 
dented by a shell fragment the gun cannot be laid. To hold 


the gun at any specific elevation a strong brake is provided 
g ) | 


‘ 


a ae 


“ts hate 


Tut 


which must be released before elevating or depressing the 
gun. The failure of this brake also would seriously hamper 
laying operations. The height of the breech is such that load 
G.P.F. The 


quadrant seat is so high that the leveling of the bubble cannot 


ing and ramming are not so easy as on the 
be done while standing on the ground. It should be clear that 
these are not detects ot design, but are the price that must 
be paid for characteristics which the Field Artillery considers 


more important. 


| HE 155-mm. gun, model 1918 (G.P.F.), was not the first 
heavy field gun used in the U. S. Artillery. Many muzzle 
loading heavy howitzers and mortars were used during the 
Civil War, but following that war, development of heavy 
held-artillery material lagged, and it was not until 1885 that 
the redesign of siege matériel was initiated. Four years later, 
a 5-inch breech-loading siege rifle and a 7-inch breech-loading 
siege howitzer were turned over to the Board for Testing 
Rifled Cannon. The 5-inch rifle burst during the tests. A 
second rifle was built the following year, but there was no 
carriage for it and it was not until 1895 that rifles complet 
with carriages were available. The demand for protection 
along the coast was so insistent at the outbreak of the Spanish 
American war that all that were available, sixteen 5-inch guns 
and eighteen 7-inch howitzers, were distributed from George 
town, S. C., to Sabine Pass, Tex. Some 5-inch guns later 
were sent to Cuba with General Shafter. They also were sent 
to the Philippines and then to China during the Boxer Rebel 
that inch rifles 


lion, but the records do not show the 5 


ever were fired in actual battle against a hostile force. 


. . ’ 
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155-MM. Gun, M1, 


After the return of our observers from the Russo-Japanese 
War, the development of a new series of howitzers and guns 
was initiated. Among these was the 4.7-inch gun which was 
in essentials a larger model of the 3-inch gun. At the con 
clusion of the trials of this gun, the testing board stated: 
“Its adoption for our artillery is of the first importance.’ 


] 


\dopted as standard about 1g1o, it was the only American 


model gun to reach France but it passed from the scene 
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IN TRAVELING PosITION 


held of 


the ene the 
World War we 


numbe r ol 


without battle. 


At the 


In possession oft a considerable 


ever ftacing my on 


conclusion of the found ourselves 
155-mm. guns, 
model 1918 (G.P.F.), developed by the French during the 
war. It had proved an excellent weapon. It possessed “gun 


ippeal” being easy to serve, simple in design, possessing a 


wide traverse, low relief, excellent range, a good recoil 
mechanism and ability to stand up under hard use. It is the 
answer to the artilleryman’s prayer for simplicity. Its great 


weight, wide tread, slow speed, lack of sufficient range, and 
the excessive time required to place it in position were its 
principal faults. 

It well may be asked what need the mobile forces have for 


such a long-range weapon with its great weight encumbering 


1 


the movement of lighter, more mobile weapons and involving 


such difficult road transportation problems? This question 


] 


cannot be answered better than by quoting from that remark 


able study of field artillery needs by one of France’s best 
artillerymen, General Herr, in his book entitled “The Arti! 
lerv—Past, Present, and Future.” He says of the battles 
before the first Marne: “Our difficulties began again as soon 
as the German heavy artillery rejoined the troops, and we 


which we 


Marne hi 


had the under the ‘big blacks’ 


could not answer.” Of the battles following the 


to start retreat 


writes as follows: 
“His heavy artillery which could join again the army and 
be supplied, annihilated again the efforts of our artillery 


lh] 


our troops suflered greatly by horrible bombardment of the 


German large guns. 


“Preventing or only hindering all the trafic from the rear 
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to the front will be for the assailant an effective means of 
paralyzing the enemy and of harming his morale. The 
artillery of long range and very long range will be in charge 
of this mission and will perform the interdiction fire by 
bombing without cessation main roads of approach, impor- 
tant stations, points of indispensable passage, ammunition 
depots and centers of distribution; it will try to embarrass the 
executing of the hostile command by making the headquar- 
ters untenable, by destroying large centers of transmission 
and demolishing points of observation. And, finally, when 
the enemy will start the withdrawal, this same artillery will 
have to bombard with all its means the roads of his retreat, 
scattering disorder and panic amongst his columns. 

“The more we penetrate into the rear of the enemy, the 
more valuable objectives we find there as they are more con- 
centrated and the surface vulnerable is larger as less care for 
covering them is taken. Those are places where reserves are 
collected and perform maneuvering in more or less compact 
formations; where supplying with food, matériel and am 
munition is done, and where, finally, large organs of the 
command work. 

“This was the reason why, during the war, the necessity 
for fire, called interdiction fire, originated which had for its 
purpose operating against far-distant, especially important 
and vulnerable objectives such as reserves and troops at rest, 
thus hindering their participation in the battle, preventing 
their supply, troubling the work of the staffs and destroying 
depots and railway stations of the enemy.” 

The French were constructing 194-mm. guns during the 
latter stages of the World War. It is believed that in the 
development of this gun the French were actuated almost 


- 


1 


routes of communication, reénforcement and supply, his sys 
tem for transmitting orders and intormation. No part of this 
vital machinery must be allowed to work uninterruptedly. 
His front-line troops must be made to feel that they are in 
the most dangerous position of all; but if his reserves are 
continually under fire they get no rest or relief from the 
strain; if headquarters are shelled, the staff does not work 
to advantage; if the supply system is constantly interfered 
with on the roads and at the dumps, his front-line troops 
orders and information is 


suffer; it the transmission of 


stopped, confusion results.” 


[HIS new standard heavy field gun is our principal instru 
ment for reaching the long-range targets described. It in turn 
is assisted by more powerful guns and howitzers on railway 
mounts. The Ordnance engineers who have evolved the 155 
mm., M1, gun have shown great ingenuity in solving the 
conflicting requirements which its specifications involve. 

A battery has been equipped with these guns for about a 
year. As was to be expected, several more or less minor 
defects have been found, but they are being corrected 
promptly by the Ordnance Department. No serious troubles 
have arisen and there is every reason to believe it will prove 
a credit to the Ordnance Department and an efhcient 
artillery weapon. Future changes probably will be limited to 
improving the trail bogie, providing a simpler and more 
rugged transport truck, a better elevation brake and a material 
reduction in weight. 

The Ordnance Department has performed its task credit 
ably. It is now up to the Field Artillery to learn to use the 


gun skillfully. To take advantage of its range and field of 
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THE 155-MM. GuN, Mr, IN Firinc Postr1on 


entirely by the necessity for increased range, since the Ger- 
man 150-mm. gun, model 1916, outranged the 155-mm. gun 
(G.P.F.) by approximately 5500 yards. 

“The principal missions of the heavy field gun are harassing 
and interdiction fire” (Caliber Board). 

Our own “Superior Board” said (of the enemy): “In rear 


are his reserves, his supply dumps, his headquarters, his 


fire and to attain the results of which it is capable involve 
the science of the engineer for survey work and the most 
accurate gunnery methods of the artilleryman. 

(In addition to the article by Major Goebert quoted on 
page 22, readers are referred to “Building a Great Weapon 
in Record Time,” by Capt. John W. Slattery. Army Orp 
NANCE, May-June 1932, Vol. XII, No. 72, p. 391.—Ep. Nore.) 
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The Antitank Gun 


The 37-mm. High Velocity Weapon Now Used by Our Army 
By Lieut. Col. G. M. Barnes* 


T seems to be a rule of warfare that as soon as an effective 

weapon is added to the panoply of war, a counter weapon 
is brought into use to render the new instrument less effective. 
There are many historical examples to demonstrate the truth 
of this assertion. The submarine was invented to defeat the 
battleship, and for a time it was believed this would be ac 
complished. But it was not long after the advent of the 
submarine until the destroyer appeared which, with its depth 
bombs, made the life 
of the underwater craft 
precarious, to say the 
least. Today, even the 
battleship itself is less 
vulnerable to an attack 


by the torpedoes oft a 


submarine; its con 
struction has been 
strengthened and 


blisters, applied to the 


bottom of the ship, 


are capable of ab 
sorbing the explosive 
power of a_ torpedo. 


At it 


peared the 


one time 


that 


ap 
air 


plane would com 


pletely — revolutionize 


wartare, since there 


AN ELuwsiv 


seemed to be no ef 
fective means of com 
bating it. The antiaircraft guns quickly improvised to meet 
this new menace were not very eflective. Today, due to thc 
introduction of scientific methods of controlling fire, the gun 
has become a real danger to the airplane which must fly 
higher and higher to avoid destruction. 

The tank, developed as a counter weapon to the deadly 
machine gun is, in turn, the target sought by the antitank 
gun. The tank arrived on the World War battlefields after 
the opposing lines had become stabilized. One of the great 
surprises of that struggle was that the infantry could not 
The 


defense had become too strong for the offense. If the defen 


successfully advance in the face of machine-gun fire. 


sive power of the machine gun had been recognized by the 
Allies in the first days of the war, their early defeats could 
have been largely prevented. 

W HEN the tank was proposed to the General Staff of Great 
Britain it was hoped that a new weapon had been discovered 
which could offset the power of the machine gun and break 
It 


weapon, designed to meet the peculiar conditions existing 


up the condition of stabilized warfare. was a special 


Department 





on the front at that time. The World War tanks were lumber 
ing, heavy vehicles which moved slowly in pace with the 
advancing infantry. The body of the tank was sufliciently 
long to enable it to span the trenches and was plated with 
armor of a thickness to defeat the machine-gun bullets of 
that time. 

The first tanks devised by the British carried thin armor 
plate which was penetrated by the special German K bullet. 


As tanks 


were not very eflective, 


these initial 


it Was necessary to 


thicken the armor to 


overcome this vulner 


ability. Unfortunately, 
the British did not 
wait until they had 


manufactured sufficient 
tanks to make effective 


of them, but sent 


use 
them into battle in 
driblets. The officers 
commanding tank or 
ganizations had _ littl 
confidence in the new 
machines as they had 
many mechanical de 


fects and were usually 


O ty ( lrn out of repair. Con 
TARGET sequently, the results 
obtained as a_ whole 


were not up to expectations. However, when these vehicles 
were properly used, as at the battle of Cambrai, making us« 
of surprise and concentration, they contributed very largely 
to the success of the attack. 


During the last twenty years the tank has been entirely 
revolutionized and has been changed from a slow vehicle to 
It at 


speeds from ten to twenty miles an hour, depending upon 


a swiilt, elusive one. now can cross ordinary terrain 


the roughness of the ground surface. It is in reality a new 
weapon requiring the employment of special tactics. Instead 
of assigning tanks to infantry organizations, many countries, 
including Germany, plan to group the tanks under the com 
mand of GHQ. The Germans, tor example, have their tanks 
organized into the so-called Panzer Corps, with 1200 tanks 
(; 


assigned to cach such special corps. Under the man 


tactics, these tanks, hidden far in the rear of the lines and 


secure from air attack or artillery fire, will be kept out of an 
attack until the critical time arrives for their employment. 
When the commanding general feels that the preper time has 
arrived for the use of this weapon of opportunity, the tanks 
will be brought out in a body and employed against some 
selected point of weakness in the enemy line. Experiences in 
Spain again demonstrated that tanks, when used in an attack, 
must be employed CN Masse and, moreover, must he given 


the aid of the combined arms, including artillery support. 
} P} 
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THe New 


IT is the mission of the antitank gun to assist in defeating 
such an organized tank attack. Little help can be expected 
from machine guns, since the tanks of modern armies will 
carry sufficient armor to deteat the armor-piercing bullets of 
the various types of machine guns which will be encountered. 
The antitank gun will be the smallest-caliber gun on the 
battlefield capable of penetrating the armor with which 
various types of tanks 

will be equipped. It 
will be possible always 


to build antitank guns 


a 


ANTITANK Gtn Is DEsIGNED To Stop Fas1 








INFANTRY TANKS “ON THE WING” 


light as consistent with the other factors involved in tank 
design, so that the resulting vehicle will be able to cross 
streams on ponton bridges and otherwise be suitable tor 
maneuvering in the field. Such restrictions on weight have 
resulted in tanks varying from eight to thirty tons. Regard 
less of the thickness of armor, the tank has other vulner 


] 


able parts. The track on which the tank runs cannot be 


entirely protected and 


is subject to gunfire. 
The same is true of 
the driving sprocket 


for the track, the idler 


of sufficient power to 
penetrate the armor for supporting its op 
which the tank is posite end, the tank 
able to carry. suspension system, the 
As we continue to wheels which run on 
increase the thickness the track, track idlers, 
of the tank armor, and similar parts of the 
the vehicle becomes running mechanism. 
heavier and _ heavier, If it is possible to 
and therefore more build antitank guns 
powerful engines, which can penetrat 
wider tracks, and the armor of any tank, 
heavier suspensions some may question th 
must be used in order advisability of con 
to maintain _ satisfac- tinuing the use of 
factory cross-country Tue New AntitaNkK Gun Is Mositt tanks with an army, 


mobility. The law of 

diminishing returns is soon encountered in this process of 
thickening the armor plate, and in order to produce a 
practical tank, it is necessary to compromise between armor 
he kept as 


plate thickness and total weight. Tanks must 


espec ially since the cost 
of an antitank gun is probably not more than one-tenth that 
of the tank. The difficulties of defense against the modern 


tanks, even if antitank guns are available which are capabl: 


of defeating the tank armor, perhaps can be visualized mor 
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THe Tyee of WeEarPon ror WuicH THE New ANTITANK GUN Is AN ANTIDOTI 


clearly by a brief consideration of the following tactical you will have chosen the position for your detensive line to 


situation: give the antitank guns a clear held of fire of about 1ooo yards. 


Let us assume you are the commanding general of a \ well-designed antitank gun can fire twenty-five to thirty 
force; that a certain defensive sector has been assigned to rounds a minute, but as time is required to aim the gun 
you, and that the enemy is well equipped with modern tanks when sighting a moving target, this rate of fire will be re 


grouped like the German Panzer Corps, referred to above. duced to nearer 10 rounds per minute. Your gunners have 


In reconnoitering your front you probably will find there been well trained and in peace time can score an aver 
ive ol 2( per cent 


are certain sectors S i — é 
‘ q . 

where enemy tanks ' " : eee Pr hits. Under war-time 

dex . d the 


could not be employed conditions, when 





eflectively. In places antitank gunners will 


there may be swamps, be under tank fire, 


the percentage ol hits 


] 


deep and untordable 
might be taken as 15 
| 


streams, precipitous 


banks, or dense woods ‘ per cent It is estimates 
of heavy timber. How that on the average, 
two hits per tank will 
be required to put a 


ever, in spite of the 


assistance which will 


be given to you by tank out of action. 
favorable terrain, you This gives a net of 
will find that there are > per cent effective 


many miles of front hits which is probably 


where it will be per optimistic. If a tank 


tectly possible for the were traveling ata 
enemy to employ his speed of 15 miles pet 
tanks. If you dispose Ordnance Depart t, U. S. Arm hour it would cover 
your antitank guns THe New AnTITANK GwuN Is EAsy To OPERATI 140 yards per minute, 


along the front and or 2 minutes would le 


organize them to give you some depth in defense, it will work — required to cross the 1000-yard space intervening between th 
out that, considering the number of guns available (in the — two lines. Each antitank gun would thus fire 30 rounds, and 
United States—6 per regiment), they will be spaced, under would produce 2 tank casualties. If there are 1o antitank 
favorable conditions, not closer than 200 yards. If feasible, guns per mile of front available to oppose this tank attack, 
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a maximum of 20 tanks might be destroyed. It is true that 
this would be a costly attack, but if the enemy employed 
200 or 300 tanks from its tank corps, many of them might 
break through your defense. There would be no weapons 
capable of further resisting their advance except your artillery 
which might or might not have been properly emplaced to 
meet such an attack. Tanks arriving in the rear of your 
defensive line could play havoc with lines of communication 


The danger space of the projectile is of great importance. 
The danger space is the horizontal distance in which a tank 
of a given height would be hit by a projectile. It varies 
with the range, flatness of the trajectory, the height of the 
target and the height of the gun above the target. The 
higher the muzzle velocity of the gun, the greater the danger 
space. It is possible to use such a velocity that on level 


ground, should the gun be sighted for a range of 1000 yards, 





ComBaAtT Cars AWAITING ORDERS 


and thus could prove to be the turning point in the attack, 
bringing about the rout and defeat of your forces. 

From this assumed situation, we can visualize that armies 
of today will use tanks regardless of the effectiveness of the 
enemy antitank weapons. In Spain, the number of tanks 
employed by both sides steadily increased throughout the 
war, notwithstanding that most of the tanks were deficient 
in armor protection and were readily put out of action by 
antitank guns. In this country, our problem is to have effec- 
tive tanks and effective antitank weapons for equipping our 
Army in order that we may meet any enemy successfully. 
With this brief description of tanks and their tactical use, 
let us proceed with the discussion of the antitank gun. 


IN the design of an antitank gun it will be found that there 
are many conflicting factors to be considered. In the first 
place, it will be necessary for the projectile of the antitank 
gun to have sufficient power to penetrate the armor found 
on enemy tanks. If an attempt is made to play safe by using 
a larger projectile than necessary, the result will be a heavier 
weapon than desired. The weight of the antitank gun must 
be kept to the absolute minimum, otherwise it will not have 
the mobility which the infantry will require in this weapon. 

The designer of the antitank gun, therefore, is limited by 
the weight which must not exceed, as a maximum, about 
one thousand pounds. It follows that a much lighter weapon 
would be considered more satisfactory if it could fulfill the 
mission of penetrating tank armor. The maximum range at 
which the gun is expected to defeat the tank is an important 
consideration which likewise reacts to affect the weight of 
the gun. A tank moving across country is visible at only 
relatively short ranges under average conditions as it is low 
in silhouette and can take advantage of undulating terrain, 
high grass, bushes, and small trees. The maximum practical 
range appears to be in the neighborhood of tooo yards. 


the projectile would not rise above the ground a greater 
vertical distance than the height of a tank. Any tank within 
this range would be struck. For this reason, guns of high 
velocity form very much more satisfactory antitank weapons 
than those with lesser velocities. The danger-space require 
ment is best satisfied by a small caliber, since a light projectilk 
with high velocity used at a short range will give a greater 
danger space than will a heavier projectile fired at a lower 
velocity. It is furthermore true that the higher the velocity, 
other things being equal, the smaller the pattern. It will bi 
concluded from the above statements that there are many 
reasons for using a relatively small caliber gun of high 
velocity. An antitank gun must be designed to give a caretul 
balance between caliber, velocity, and weight of gun, and 


accuracy, weight, range, and danger space of projectile. 


TAKING all these factors into consideration and giving 
them what appears to be their proper relative weight, the 
Ordnance Department of the Army has selected the 37-mm. 
high-velocity gun as its antitank weapon. This weapon 
weighs approximately goo pounds and its projectile, of great 
striking power, will penetrate 114 inches of the best armor 
at 1000 yards, 20 degrees from normal, and thicker armor 
at shorter ranges. The carriage is of the split-trail type pro 
viding wide traverse of the gun so that a broad sector can 
be swept with fire without shifting the position of the mount. 

The technical problems involved in the development of th« 
antitank gun and its special ammunition have been success 
fully solved by the Ordnance Department. The using arm, 
the Infantry, has enthusiastically received this new weapon. 
A considerable quantity of guns are now under manufacture, 
and the President’s defense program, as approved by the 
Congress, will provide funds for additional units, The Army 
can look forward to the time when it will be completels 
equipped with these new high-power antitank weapons 
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Why a Raw Materials Reserve? 


Our Stock Pile Shortages Are Strategic and Critical 
By Capt. G. K. Heiss* 


AS the science of battle becomes more and more com- 
A plicated with the introduction of new weapons, the 
problems attendant upon preparation tor war, either offensive 
or defensive, become more complex. When man went to bat 
tle with only a club for his offensive weapon, his preparedness 
activities consisted in obtaining a suitable limb from a nearby 
tree and trimming it to the proper size and shape. In addi 
tion, he made a crude shield for personal protection. The 
adoption of the spear and the bow and arrow entailed a 
much greater amount of preliminary eflort for the procure 
ment of these weapons and also for the procurement of the 
more complicated defensive equipment they made necessary. 
During this period, man spent a considerable portion of his 
time engaged in what we now call munitions production. 
He conducted a continuing search for better materials for 
the manufacture of bowstrings, arrowheads, spear shafts, and 
the other simple component parts of his instruments of 
Wartare. 

The feudal lord of medieval history, not knowing when 
he would have to lead his retainers into battle, supported a 
special class of artisans called armorers who worked day in 
and day out to insure that munitions were available to meet 
the requirements of the fighting men. These armorers, in 
turn, were supplemented by others whose duty it was to 
obtain the materials used by the early munitions manu 
facturers in the practice of their art. 

The discovery of gunpowder, followed by the many other 
scientific inventions and technological advances which are 
responsible for the complex nature of modern military equip- 
ment, have not changed the basic problems of armed conflict. 
A nation today, if it is to be considered reasonably prepared, 
must provide itself with the same three essentials required 
by Neanderthal Man, Julius Casar, and Richard Coeur de 
Lion; namely, fighters, armorers, and materials. The provi 
sion of the last two essentials has become more difficult, 
especially in a peace-loving nation such as ours. 

Munitions of war today include a wide variety of com- 
plicated mechanisms requiring highly skilled personnel utiliz- 
ing special equipment for quantity production. Almost all 
materials known to man are used to some degree in the 
manufacture of the military and naval equipment of 19309. 
The quantity of munitions expended in modern warfare 
would stagger the imagination of Washington, Napoleon, or 
Lee. The problem has been further complicated by the fact 
that our people possess a typically short memory which handi 
caps those charged with the national defense of our country. 
Our national defense has alternating short periods of plenty 
and long periods of famine. 

We now apparently are emerging from a famine period 
which began shortly after the World War. During this 
time no real efforts were made to provide our industry with 
the “know how” so necessary for the production of special 
military equipment. Furthermore, no concrete steps were 


*Plannine Branch. Office of the Assistant Secretary 
Ordnance Department, U. S 


f War. Capt 


Nation's 


normal industrial and national-defense demands during a war 


taken to assure the raw materials necessary tor the 


emergency. How different from the successtul overlord of the 
Middle 


sary materials and who kept his artificers busy practicing 


Ages who kept his storerooms filled with the neces 


their craft. Those who neglected these activities shortly 


became the vassals of those who, like the wise virgins, kept 
their lamps filled with oil and the wicks trimmed. 
This condition of periodic national-defense famine has long 


a matter of knowledge and a subject of concern. 


been rave 


The War Department has conducted studies, prepared plans, 


and recommended programs to remedy the situation. 


IN any future war, the munition requirements of the 
Nation’s armed forces must be supplied either from existing 


War reserves or from new production initiated aiter a wal 


] 


is upon us. Due to practical considerations, such 


as the time 


required for the necessary conversion of existing plants from 


commercial production to the production of special military 


' ' 
items, it 1S necessary that War reserves Ot essential military 


equipment be procured and stored during peace time. 


Obviously, the more quickly new production can approach 


requirements, the fewer reserves will be necessary. The vast 


amount of money which would be required for a sufhcient 


reserve to wage even a relatively minor war, renders it im 


perative that the War Department have a balanced program 
Force 


to provide reserves for the Initial and to 
provide means to accelerate new production to meet a later 


Protective 


augmented mobilization. Such a program has been prepared. 
Private industry has been surveyed and tasks concerned 
with the production of certain munitions have been assigned 


to some ten thousand plants. These plants have indicated 


their willingness to undertake the production assigned. How 
ever, many of them never have manufactured the particular 


item assigned although they may be at present producing 


items requiring somewhat similar manufacturing processes. 

As a result, such plants do not have the necessary special 
y Sf 

machinery, manufacturing gages, dies, jigs, and fixtures inci 


dent to the manufacture of those munitions: nor are they 


thoroughly acquainted with the manufacturing details, dif 


hculties, and technique involved in the production of th 


military items allocated to them. 


strictly 
industry to assume a wat! burden 


The better to prepare 
lay, the War Depart 


with a minimum of confusion and del 


ment has evolved, and the Congress has approved, an educa 


tional-orders program. Under this program, orders for 
articles of a 


2 ] 1! 
noncommercial nature wll 


essential military 


be given to selected private companies which have indicated 


their willingness to undertake the production of such items 


during an emergency. An educational order specifies that 


1 
} 


fabrication be conducted on a mass-production basis, thereby 
insuring the design, manufacture, and utilization of the 
necessary gages, dies, jigs, and fixtures required for such 
production, and at the same time developing the art and 


technique of manufacturing a specific military article 
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The educational program supported by both the President 
and the Congress, when completed, will go far toward solv- 
ing the “armorer’” phase of the preparedness problem. The 
natural reaction is to exclaim, “Now we have accomplished 
something—industry will be able to supply munitions for our 
military forces!” Is this a correct statement of fact? True, 
the craftsman will again become proficient in and be equip 
ped with the tools to practice his art, but what about the 
raw materials he must have in order to accomplish the mis- 


sion for which he 


With the experiences of the World War tresh in mind, the 
General Staff initiated studies immediately thereatter relative 
to our national self-sufficiency in essential raw materials. On 
December 4, 1920, the Adjutant General directed the chiefs 
ot the various supply arms and services to submit to the 
General Staff a list, in order of relative importance, of those 
raw materials procured by them “which are not produced 
in this country in quantities sufficient to meet the needs of 
the country in time of war involving the maximum effort on 

the part of the United 





will be trained and 


equipped ? STRATEGIC MATERIALS 


The United States is Strategic materials are those essential to 


of which in war dependence must be pl 


particularly favored in 
i outside the continental limits of the Unit 


States.” During De 
cember 1920, — each 
the national defense tor the supply supply arm and service 
aced in whole, or in part, on sources submitted a list of 


ed States, and for which strict conser- ; nn 
such materials. The 


yi “ager 
: Nn é AS- 
that it is both an ind vation and distribution control measures will be necessary. Following is a list 2 ; 
trial and an agricul ot our strategic materials: first list to receive ol 
tural country. It raises Aluminum Mica Rubber ficial sanction, known 
practically all the food- Antimony Nickel Silk as the Harbord List, 
wile te. wdesioes and Chromium Optical glass Tin . sii i bv d 
urls eq Coconut shell char (Quartz crystal lungsten pal cae. nape , ) % 
produces most of the Manganese, ferrograde Quicksilver Wool Supply Division — in 
raw materials essential Manila fiber Quinine 1921. Forty-two com- 
its needs. It is self- Ee, la 
to its need It . Curvinn, DMixdenenss m« ditie were tenta 
susti g to x -oree . ly ck > ‘ 
sustaining to a 5 ie Critical materials are those essential to the national defense, the procurement tive ly ; cl assified aS 
beyond that of any problems of which in war, while difficult, are less serious than those of stra strategic. The list was 


other nation and well tegic materials because they can be either 


more adequate quantities or have a lesser degree of essentiality, and for which 


' ly oro , ; 
domestically produced or obtained in compiled for the pur 


av > ole 7. ‘ me : » . . me re 
may be classed ame ng some degree of conservation and distribution control will be necessary. Follow- = ol correlating re 
the “Haves.” Its re- ing is a list of critical materials: quirements in the 
sources, measured in Asbestos Graphite Platinum so-called strategic ma 
the essentials of a Cadmium Hides Scientific glass terials. 

: Coffee lodine Tanning materials . 

: able = standé . , , . » O 
comfort able st ind urd Cork Kapok spnetaed After the Office of 
ol living—tood, fibers, Crvyolite Nux vomica Toluol the Assistant Secretary 

. : ial , 1 : 7 ; 
power, iron and steel, Flaxseed Opium Vanadium of War was established 
; : Fluorspar Phenol and picric acid i : : 

machinery, chemicals, in compliance — with 
coal, and petroleum— EssENTIAL MATERIALS Section 5a of the Na 
nearly equal the total Essential materials, neither strategic nor critical, include those materials, essen tional Defense Act, 

> bens + mre l m prolk | S 
of the six other great tial to the national defense, for which no procurement pt blems in war ar as amended June 4, 

ers. It is ; If anticipated, but whose status is such as to require constant surveillance becaus Ww D. 
steeas late t 1s not — future developments may necessitate reclassification as strategic or critical. 1920, ar epart 
sufficient, however, for Following is a list of essential materials: ment activities relative 
either its industrial Arsenic Jur Refractories to commodities were 
° ° ] ani } 1] 

peace-time needs or its Abrasives Iron and steel shellac transferred to that 
war-time military re Acetic acid nae ioe fic 

a ne muitary re Ricans ST ia ofthce. 7 
quirements. No mod- Alcohol (ethv1]) Methanol Sulphuric acid (including [The Commodities 
ern industrial nation is ( nner Molybdenum ; ulphur and pyrit Division of the Ofhce 

. — _— Castor 01 Nitrogen compounds (am- Uranium ; : " 

elf sufficient. rhe Chlorine monia and nitric acid) Webbing and duck of the Assistant Secre 

United States, un- Copper Palm oil Wheat tary of War was estab- 
- . Pe . Janar masin a ae, " i" m 

usually fortunate in its Copra Paper and pul; Zinc lished primarily — for 

: = till lack Cotton linters Petroleum Zirconium = “—— : 
resources, St! acKks Helium Phosphates studying a aspects ol 
some essentials. Hemp Potash the problem of pro 


The historical back- 





curement of the basic 








ground of World War 

experiences in the procurement of munitions is more or less 
common knowledge. The evolution of the War Industries 
Board is a matter of record. In that record is included the 
activities of the Board relative to raw materials. According 
to Bernard M. l’aruch, the Commodities (materials) Division 
of the Board was the backbone around which the entire 
structure was built. Are not the lessons of the past the best 
available yardstick by which we may measure an uncertain 
future? A literal application of World War experience, 
failing to consider the factors of time, change, advances in 
government and in industry, might well invite disaster. On 
the other hand, it would be foolhardy indeed to forget so 
easily the lessons taught at such tremendous cost, 


materials from which 
munitions are manufactured. This original mission has been 
amplified to include studies relating to national self-sufficiency 
in, and foreign sources of, all essential basic materials and 
with the preparation of recommendations and plans for the 
solution of any war-time emergency problem connected 


therewith, 


PLANS for the acquisition of the raw materials necessari 
to meet a war procurement program are made by all major 
nations. In our case, such plans must be made on the as 
sumption that both oceans are closed to the United States 
Other nations, likewise, assume that no dependence can be 


placed on sources outside their immediate sphere of influenc: 
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The consequence of this is the indicated development otf wat 
time shortages of certain raw materials which are known 


or crili al. 


as strategi 

Naturally, materials which are strategic or critical to one 
nation are not necessarily so to another. The current strategic 
and critical-materials list of the Army and Navy Munitions 
Board is on page 30; a list of essential materials also is shown. 
Obviously this list is not static since our self-sufficiency in, 
or the essentiality of, a particular material may vary from 
time to time due to development ef domestic resources, the 


sub 


utilization of satisfactory 


discovery and commercial 
stitutes, inventions which result in rendering accepted prac 
tices and equipment obsolete, etc. 
The chart on page 32 illustrates the stages in the develop 
] 


ment of the strategic list from the original Harbord List to 


the current one. 


It can be understood, therefore, that the chiet 


function Ot 
the Commodities Division, Office of the Assistant Secretary 
of War, is a continuing study of strategic and critical ma 
terials necessary to the national economy and the preparation 
of plans for the prevention of a shortage of these materials 
in the event of a national emergency. Its studies commenc« 
with the determination of total War Department requir 
ments and are followed by investigations relative to (1) de 
termination of resources, (2) consideration of normal stocks, 
(3) compilation ol military requirements, (4) Comparison 
of requirements with all available resources, (5) study of 
shortages resulting from this comparison and the develop 
(6) 
(7) development of substitutes of 


ment of control measures, augmentation of domestic 
supply wherever possible, 
domestic origin, and (8) recommendations for the purchas 
and storage ol suflicient reserve stocks to suffice for thi period 
during which imports are likely to be cut off, 

The War Department Commodity Division is represented 
on the next higher agency concerned with industrial mobili: 
tion, the Army and Navy Munitions Board. This is a joint 
board established by the Secretary of War and the Secretary 
of the Navy for the purpose of dealing with and rendering 
decisions upon industrial planning problems which requit 
coordination of Army and Navy procurement activities. 

Here coérdination is eflected with Navy activities relating 
to essential materials. The commodity committees of th« 
Army and Navy Board lered 

\ 


may he considered as 
mutual information bureaus wierc 


Munitions 
there is free exchange of 
ideas and statistical data. The Commodity Division of the 
Army and Navy 


pertinent information collected by other Government depart 


Munitions Poard makes use of all available 


ments and obtains the advice of these departments on matters 


} 


relevant thereto. It also utilizes private civilian sources o 


information and obtains advice relative to the solution of 
indicated procurement difficulties from competent authori 


In all walks ol life. 


Navy 


irom 


Wat ‘ nd 


1 
Oo tained 


Bas! D) upon studies conducted in. the 
Departments and information and = advi 
Board accertains which of the essential 


outside sources. ¢! 


- 1 r 
materials probably will present procurement difficulties dus 


Ingz a major war and classifies them as strategic, critical, o1 
essential, depending upon the indicated degree of dependence 

upon foreign sources of supply or the degree of essentiality. 
In addition. th: Board approves plans lor the sol tion ol 
anticipated war-time raw-material procurement problems and 


prepares programs and makes recommendations relative to 


} 


peacetime activities which will operate to decrease our de 


pendence upon foreign sources of supply during a major 
war emergency. 
The following methods can be used in peace ume to 


promote the assurance of a sufficient supply of strategic 
materials for war-time use: (1) The encouragement of proven 
domestic production by means of subsidies through price 
concessions or by tarifls; (2) The encouragement of the use 
of substitutes by assisting in development and authorizing the 
use of satisfactory substitutes in governmental designs and 
specifications; (3) The accumulation of stocks either by the 
Government or by private enterprise under Government 
supervision and assistance. 

The first method has been practiced almost continually 


we have been a nation. Domestic producers of raw 


since 
materials which can be economically produced or mined in 
the United States in commercial quantities and qualities have 
developed and thrived behind the protection of a tariff wall. 
Within recent years they have had the added protection ot 
“Buy American Act.” The 


differential under the 


a price 
encouragement given to domestic production by this method 
is largely responsible for the relatively small number of items 
classified as strategic or critical. Naturally, if domestic re 
ources of a mineral are either insufficient or nonexistent, or 
our climate is not suitable for the growth of a special plant, 
neither tariff nor subsidy can assure its production in com 
mercial quantities in this country. 

The second method, substitution, is extremely important. 
In peace, we prepare for war; development and research must 
progress during that period. Long-range planning for the 
purpose of reducing our military requirements in those raw 
materials in which we are either wholly or partially deficient 
is not only justified but highly desirable. Limited tunds tor 
“research and development” have been obtained by both the 
\rmy and the Navy for many years. The results of the efforts 
are commendable. Requirements for raw materials in certain 
instances have been reduced and our national-defense posi 


tion materially strengthened. American industry has made 
notable contributions. 


The 


resulted in 


combination of military and industrial activities has 


a reduction of our list of strategic materials from 
26 to 17 during the past 4 years. ¢ Jutstanding is the recovery 
of nitrogen products by synthetic processes so that our na 
tional production of usable nitrogen now ranks second in th 
world. To a similar extent, progress has been made in respect 


of synthetic camphor. Tungsten requirements have been 


reduced approximately fifty per cent by the use of molyb 


denum, especially in certain classes of machine tools. Im 


portant as such work may be, it is even more important to 
remember that such research and development activities re 
quire much time and study and that results must be accom 


plish d In pea trme i ordet th it it will not be necessary to 


rely on Improvisation whe n th Nation is et war. Substitutes. 


to lx ol value Im war, must be pra tical and comm rcially 


acceptable. Any ch Inge 1m manutacture th it slows up pre du 


inferior product must be rigorously 


tron or re ults in oan 


iwoided. 


| HE question now arises as to v hat can be done about 


thosc materials which cannot he obtaine In the required 


wh rs degree oO 


1S only 


1 
quantities from domestic resouress an 


CSst ntiality cannot he reduced bv substitution. There 


one reasonable answer—stock piles for emergency purposes. 
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32 
Historical Classification of Strategic Materials 
Har- ARMY AND Navy 
BORD ASSISTANT SECRETARY OF WAR MuNITIONS BOARD 
COMMODITY 
1921 1922 1923 1926 1927 1927 1928 1936 1937 1938 1939 
1 Agar.. A 
2. Aluminum. . cs O ‘a ‘a 
3. Antimony 0 Oo Oo Oo Oo ‘= O Cc] ‘a 
$f. Arsenic... 
5 \sphalt 
6. Balsa wood 


Camphor.. . 
8. Chromium 
9, Coconut shells 
8G, Come. ..c cas 


12. Flaxseed... 
13. Graphite 
14. Hemp.. 
15. Hides... 


iG. Jodie... ..<< 


17. Jute 

18. Kapok 

19. Linseed oi 
20. Manila fib 


21. Manganese (ferrograde). 


22. Mercury. 
3. Mica. 
!, Nickel 


Nitrogen 


26. Nux vomica 


27. Opium 
28. Optical gle 
29. Palm oil.. 


31. Platinum.... 


32. Potassium 
33. Quartz cry 
34. Quicksilve 
35. Quebrache 
36. Quinine 

37. Rubber... 
SG. cease 
39. Shellac 


ee 


$1. Sodium ni 
$2. Sugar.. 
43. Sulphur 
14. Thymol 
Se wees 
16. Tungsten 
$7. Uranium 
48. Vanadium 


49. Wool...... 


TOTA 


LEGEND: 


OOO: OFOOOOO 


er 


~oo0000: oop: ooo: osooooo 


-O0000: oo: 


iss. 


O 


soda. 


OOOO: OOOOOOOOOOOO000: OOOOOOOOD: oO 


stals . 
r 


trate. 


O: MOOOO: O: PO: 
O: OOOOOS8D 


OOPOOPPOP: OOOO: O: OOFP: OO: OOOOOOPOOOPOOOO0O000PPPD: Oo 


OOOOOOOOO0: OOOO 


OO: OO 
OO: OO 


30 20 


oho 
te 
7 


I 


()= Material appearing on strategic list under dates stated. 
previous lists. 'Flax. *See quicksilver. Nitrates. 


>bOOOO 
OOOO 
OOOP 
OOO 


OOO: e: oo0oo00 


OOO 
OOO 
OOO 
OOO 


OOOOO: OO 
OOOOO: OO 
OOOOO: OO 
MBOOPOoO: OO 
OOP: OO: OO 


Oo 
Oo 
Oo 
> 


O: OOOOOPO 
O: OOOOO: O 
O: OOOOO: O 
>: OPODOOD: O 

O: OOO: O 


OO: OO 
OO: OO 
>: OO 
OO 

OO 


AA=Removed prior to this list. 


OC ‘a 
O O 
O A 
C A 
0 A 
A 


OO: OO 
OO: OO 


OO 
Ol 


OOO: Of 
OOO: OO 


O 
OO 


B= Not on 
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Legislation for the creation of stock-pile reserves ot the more 
important strategic materials 1s imperative if we are not to 
emulate the foolish virgins and find ourselves unprepared. 

The War and Navy Departments have long favored and 
recommended legislation designed to create a reserve of raw 
materials. However, to date the Congress has not seen fit to 
authorize or provide funds for the purchase of raw materials 
for emergency purposes. Several bills have been introduced 
in the Seventy-sixth Congress for this purpose, but none of 
the proposed legislation provides tor the appropriation ol 
funds. The Senate recently has enacted the Thomas Bill 
(S. 572) providing for the expenditure of ten million dollars 
a year, for four years, for the purchase of strategic-material 
reserves. The House of Representatives has passed the Faddis 


Bill (H. R. 


hundred million dollars over a 4-year period for the same 


5191) providing for the expenditure of one 


purpose. The method to be followed in procuring and storing 
such materials is similar in both bills. The sections of the 
Thomas Bill providing for these activities are quoted below: 

“ec. 2. 
hereof the Secretary of War and the Secretary of the Navy 


To effectuate the policy set forth in section 1 


acting jointly through the agency of the Army and Navy 
Munitions Board are hereby authorized and directed to de 
termine which materials are strategic and critical under the 
provisions of this act and to determine the quality and 
quantities of such materials which shall be purchased within 
the amount of the appropriations authorized by this act. 
In determining the materials which are strategic and critical 
and the quality and quantities of same to be purchased the 
Secretaries of State, Treasury, Interior, and Commerce shall 
each designate representatives to codperate with the Secretary 
of War and the Secretary of the Navy in carrying out the 
provisions of this act. 

“Sec. 3. The Secretary of War and the Secretary of the 
Navy when they deem such action appropriate because the 
domestic supply of any of the above materials is insufficient 
to meet the industrial, military, and naval needs of the coun 
try shall direct the Secretary of the Treasury through the 
medium of the Procurement Division of his Department, 
from the funds authorized in section 6 of this act, to make 
purchases of such materials in accordance with specifications 
prepared by the Procurement Division of the Treasury De 
partment and approved by the Secretary of War and the 
Secretary of the Navy, and to provide for the storage and 
maintenance and, where necessary to prevent deterioration, 
lor the rotation of such materials. To accomplish such rota 
tion, the Secretary of the Treasury, with the approval of the 
Secretary of War and the Secretary of the Navy, is authorized 
to replace acquired stocks of any such material subject to 
deterioration by equivalent quantities of the same material in 
such manner as he deems will best serve the purposes of 
this act. The Secretary of the Treasury is authorized to pay 
the expenses necessary to accomplish such rotation out of the 
funds authorized in section 6 of this act. The Secretary shall 
include in his annual report to Congress a detailed statement 
of expenditures made under this section and the method of 
rotation employed. The commodities so purchased shall be 
stored by the Procurement Division of the Treasury Depart 
ment on military and naval reservations or in other locations 
approved by the Secretary of War and the Secretary of the 
Navy.” 

Both the Thomas Bill and the Faddis Bill contain provi 


sions for the authorization of an appropriation to be admin 


Mines and the United States 


Geological Survey for the purpose of determining the extent 


istered by the Bureau of 
of national resources and to assist in the development of 


minerals essential to national detense. 


Ir appears, as this is written in mid-May, that the Seventy 
sixth Congress will pass some type ol materials-reserv¢ legis 
lation; however, no prediction can be made relative to the 
exact provisions of such legislation as finally may be enacted, 
Attempts are being made by private interests to incorporate 
provisions which will operate to delay the purchase of stra 
tegic materials of high priority from foreign sources and 
perhaps preclude the acquisition of such commodities in the 
quantity and quality required. The bill passed by the Senate 
contains such provisions; that passed by the House does not. 
These sections are concerned primarily with the utilization 
ot any available funds for the development of unproven 
resources Ol deficiency minerals, Development ot domestic 
resources of raw materials should not be allowed to interfere 
with the rapid acquisition of essential reserves of “strategic 
commodities” any more than the educational-order program 
is allowed to obstruct the establishment of reserves of equip 
ment and ammunition for the Initial Protective Force. 

Why 


well-equipped industry lacking an available supply of essen 


a raw-materials reserve? Because an educated and 
tial raw materials is as helpless as a well-equipped army 
without ammunition for its guns. 

Epiror’s Nore.—Since this article was written, conferees 
of the Senate and House have agreed to the bill as passed 


This bill 


$100,000,000 over a period of four years for the procure 


House. authorizes the expenditure of 


by the 
ment of such emergency stocks of strategic materials as are 
selected by the Army and Navy Munitions Board. Actual 
purchase of these materials, under the terms of the bill as 
agreed to, would be made by the Procurement Division ot 
the Treasury Department. But funds have not as yet been 
appropriated tor this purpose. 

In addition to what Captain Heiss has written concerning 
the expediency of a raw-materials reserve as a basis of 
armament preparedness, there is a unique development in the 
above legislation. For the first time since its organization, 
legislative recognition is given to the Army and Navy 
Munitions Board. This Board in time of peace has a most 
important national-defense function; in time of war it would 
be an indispensable agency for the mobilization of the in 
dustrial strength of the country. 

The Army and Navy Munitions Board was established by 
the joint action of the Secretary of War and the Secretary 
of the Navy as the official agency for coérdinating war 
procurement problems regarding Army and Navy interests. 
The Board consists of the Assistant Secretaries assisted by 
an executive committee and by various divisions and other 


committees. Its functions include the formulation of such 
plans and policies as in the opinion of the War and Navy 


Fe de ral 


ment tor codrdinating national industrial effort in a 


Departments should be adopted by the Govern 
major 
war. Its purpose is to assure codrdination in the procurement 
plans of the Army and Navy for the promotion of orderly 


When a 


mobilization of industry. war emergency is im 
minent and until a war-resources administration under 
civilian control and guidance is functioning, the Army and 
Navy Munitions Board will coérdinate the service needs. 
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Month by Month 


A NEW MILITARY ARMAMENT-PRODUCTION 
program officially begins on July 1st when the fiscal year 
gets under way. This program, the largest ever undertaken 
by the Ordnance Department of the Army in time of peace, 
has a twofold purpose. The first purpose is to begin to equip 
the Initial Protective Force (the Regular Army and National 
Guard; i.¢., 400,000 men) with modern armament; the 
second, is to begin to provide adequate war reserves of essen- 
tial items of armament for a mobilized protective force (the 
initial force expanded to 1,000,000 men in time of emer- 
gency). The new types of equipment have been developed 
during recent years and comparatively small quantities of 
them have been produced. Another element of the produc- 
tion program is the modification of matériel on hand so that 
weapons which are outmoded in some of their components 
can be converted into up-to-date machines. The former 
classification includes such items as semiautomatic rifles, 
mortars, 37-mm. antiaircraft and antitank guns, 8-inch rail- 
way guns and mounts, 105-mm. howitzers, 155-mm. guns, 
medium tanks, and scout cars. The latter classification con- 
sists principally of 75-mm. guns and 155-mm. howitzers. 
Equally important in the present production program is 
the provision for overhauling equipment in storage and the 
manufacture of spare parts sufficient to maintain that equip- 
ment in serviceable condition in the early stages of mobiliza- 
tion. These classifications include pistols, revolvers, machine 
guns, recoil mechanisms and fire-control instruments. Am- 
munition is common to both classifications; that is, for cur- 
rent supply and war reserve. This is being produced to make 
up shortages for existing weapons, and current stocks also 
are being renovated to make them suitable for issue to troops. 
A large percentage of our 5500 airplanes will require guns 
and bombs. These are provided for in the current program. 
For other items of ordnance equipment, that is, field an/l 
coast-defense guns, ammunition, tanks, combat cars, armored 


cars, antiaircraft guns, fire-control equipment, the overhaul 


ot ordnance, reconditioning of ammunition, spare parts, etc., 
the aggregate of the amounts included in the various appro- 
priations is about $188,000,000, of which approximately 
$22,000,000 will be applied to educational orders for ord- 
nance. 

The Ordnance Department program for procurement from 
industry during the fiscal year starting July 1, 1939, includes 
the following items shown below—purchases will be made 
by the arsenals indicated: 

Frankford Arsenal, Philadelphia, Pa. 

Flank spotting instruments; Height finders, M1; Sighting 
systems, M2, for the 37-mm. antiaircraft gun; Control equip- 
ment sets, M1, for the 37-mm. automatic gun; Stereoscopic 
testers, M1; Altimeters; Generating units, Mr; Azimuth 
instruments, MigroA1; Telescope mounts, Mrg, for the 
antitank gun; Mortar sights; Antiaircraft directors; Anti- 
aircraft sound locators; Stereoscopic trainers; Computers for 
seacoast defenses; Forgings for 105-mm. howitzer high ex 
plosive shell, for 8-inch railway gun high explosive shell, for 
75-mm. M48 high explosive shell, and for the 155-mm. gun, 
M1, high explosive shell; Cartridge cases of various calibers; 
Cartridges for the caliber .30 armor-piercing ammunition, 
for the caliber .30 tracer ammunition, and for the caliber 
50 armor-piercing ammunition; Shot gun shell; and Ma 
chinery for the production of small arms ammunition. 
Picatinny Arsenal, Dover, N. ]. 

Cast-iron practice shell for the 12-inch mortar; Parachute 
flares, Mg; Signal cartridges for the Very pistol; Solid 
armor-piercing shot (without tracer loading) for 37-mm. 
antitank gun; Smokeless powder; TNT; Tetryl; Ammonium 
nitrate; Lead azide; Wooden packing boxes; Fiber containers 
for complete rounds and for propelling charges; Metal parts 
for M20 boosters; Metal parts for point-detonating fuzes; 
Bomb bodies and also fin assemblies for 100-lb., 300-lb., 
500-lb., 1000-lb., and 2000-lb. demolition bombs; Packing 
crates for roo-lb. demolition bombs, M30; Auxiliary booster 
casings for 300-lb., 600-lb., 1100-lb. and 2000-lb. bombs. 
Rock Island Arsenal, Rock Island, Ill. 

Scout cars, M3A1; Heavy tractors, M1; Light tractors 
(bomb) T6; Bomb trailers T14E1; Light tanks, M2Aq, 
without engines; Engines for light tanks; Ordnance main 
tenance company trucks; and Target cloth. 

Springfield Armory, Springfield, Mass. 

Semiautomatic rifles, caliber .30 Mr (Garand); Browning 
aircraft machine guns, caliber .30 M2 and caliber .50 M2; 
Browning machine guns, caliber .50 M2 (heavy barrel) and 
also water cooled; Thompson sub-machine guns, caliber .45; 
Pyrotechnic pistols M2; Ball cartridges caliber .22 long rifle; 
Machinery for the production of caliber .50 machine guns; 
Machinery for the production of U. S. rifle caliber .30 M1; 
and Parts for 37-mm. guns MrA2 and To. 

Watertown Arsenal, Watertown, Mass. 
Carriages for 8-inch railway guns. 
Watervliet Arsenal, Watervliet, N. Y. 
75-mm. howitzers, complete with breech mechanisms; 60 


/ 


mm. and 81-mm. mortars; finished tubes for 37-mm. guns. 


3 


EDUCATIONAL ORDERS FOR ARMAMENT AC 
tually got under way last April when the President approved 
the award of contracts to six manufacturing companies for 
educational orders under the act of June 16, 1938. The names 
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of the companies and the nature of the orders are published 


on pag 
a program involving possibly sixty or seventy critical items 


44 of this issue. These are a modest introduction to 


of equipment having no commercial counterparts and cover 
ing the fields of gas defense, communications, fire-control 
equipment, airplanes and their accessories, ammunition and 
combat vehicles. 

What the War Department has in mind and what it hopes 
to attain were outlined by Hon. Louis Johnson, the Assistant 
Secretary of War, who made announcement of the place 
ment of these first contracts. Mr. Johnson’s statement should 
be included in the record as part of the evolution of the 
educational-orders program. 

“In his national-defense message of January 12th,” said 
Mr. Johnson, “the President recommended that the authoriza 
tion for educational orders to industry be increased to 
$34,500,000, and I am highly gratified that this authorization 
which is so vital to national defense has been passed by 
Congress in an amendment to the Educational Orders Act 
approved April 3rd. We now have a board of officers study 
ing the procedure to place orders for those critical items in 
private plants of which a total of 270 may eventually be in 
volved. By July 1st, we expect to have invitations for bids 
in the hands of a substantial cross section of American 
industry.” 

The general objectives of the War Department, Mr. John 
son went on to say, are to select manutacturing concerns 
believed qualified to manufacture the critical items and to 
place orders with these concerns for work which will be 
mainly of an engineering nature. 

The designs, specifications, and drawings, where necessary, 
may be reviewed to determine if the Army designs are com 
pletely adapted to manufacture in the usual American 
quantity-production manner. When all design questions are 
settled, the contractor will buy or manufacture such special 
machinery, dies, jigs, and gages as are necessary to prove the 
acceptability of his proposed method of production. He will 
then manufacture only a sufficient number of the items to 
assure that the engineering work and the equipment pro 
vided are satisfactory. 

“As he goes along with his order,” said Mr. Johnson, 
“complete records will be kept to serve as a basis tor a 
production study showing the necessary reorganization of 
his plant for a war order. His job will be completed only 
when he furnishes the War Department with what might 
be regarded as a factory plan covering most of the usual 
elements which he would include in a plan to manufacture 
some new item in his everyday commercial practice. | cannot 
emphasize too much the value of the production study. It 
epitomizes what the contractor has learned and incidentally 
educates the War Department as to what may be expected 
from the plant as a result of an actual minimum test.” 

The equipment created in connection with these orders 
will become the property of the Government, to be held in 


Months 


availability at a time when the economic dislocation of the 


reserve for an emergency. will be saved by its 
country at the outset of war will make it difficult to obtain 
such equipment. 

Mr. Johnson also pointed out that there will be a large 


program in the coming fiscal year for the completion of the 


equipment for the Initial Protective Force of 400,000 men. 


“The contracts for the production of this equipment will, 


of course, serve as the best form of educational orders for the 


firms obtaining such orders but, as the low bids will have to 
be accepted for these orders, only a tew producers will be 
reached in this manner. Many important firms needed for 
war production will therefore not be included in the current 
procurement program. To these we will give educational 
orde rs. 

As contrasted with the munitions to be manutactured 
under the equipment program, the actual quantities produced 


under educational orders will be negligible. 
‘ 

Wi IEN THE ORDNANCE STALWARTS OF THE 
Hartford Ordnance District assembled at Hartford, Conn.., 
on the evening of May 25th for the annual meeting of the 
district, there were more than the representatives of private 
industry in attendance. For New England—especially the 
Connecticut River Valley—is renowned as the cradle of arms 
making in the United States. Gathered with Col. B. A. 
Franklin were representatives of the leading companies 


whose names are a byword in Ordnance tradition. These 


New 


sturdy men whose invention and manufacturing prowess 


are the descendants of the England arms makers, 
were responsible for American leadership in interchangeable 
manufacture and therefore in modern mass production. Here 
are traditions and names worthy of the best in the annals of 
North 


to have 


American achievement. Eli Whitney, Simeon and 


Thomas Blanchard lead the list. These three were 
pronounced effect upon the Springfeld and Harpers Ferry 
Armories. Then Colt Winchester, Smith 


Wesson, Ames, Root, Lincoln, Henry, Spencer, Jones, Lam 


follow and and 
son, Pratt and Whitney. Hand in hand with the develop 
ment in firearms has gone corresponding development in 
gun-making machinery and the necessary devices for quan 
tity and quality production. It is a rich heritage these New 
England manufacturers have received. And a richer one for 
Little Harttord 


district is of such strategic value to the national defense of 


the country as a whole. wonder that the 


the United States; it has the facilities and, most important, 


the men who carry on the noble 


tradition of their fathers. 
That country is secure which prizes the ancient and honor 
able profession of the arms maker. Kor the safety of the 
nation. his strength ts as the strength of ten. 

Similarly, a meeting of the Ordnance fraternity at Cin 


\. Muller, 
Scott 


cinnati on June 3rd, under the guidance of | 
chief of the Cincinnati Ordnance District, and L. W. 
Alter, president of the local chapter of the Army Ordnance 
Association, signaled the place of industry—especially the 


machine-tool industry—in our national defense strategy. 


Cincinnati, among many honorable claims, justly can take to 
world. Its as 


itself the title of machine-tool capital of the 


sorted industries combine to form a powerful adjunct to our 


national productivity. Fortunate the land with such in 
dustrial power, such competent men, such willing hands! 
But whether it be the arms makers of New England, the 


machine-tool builders of Ohio, the steel men of Pittsburgh, 
Middle Atlantic, the 
nroducers of the North or South, or the variant industries of 


the Middle and Far West 


terms of our military strength, are 


the chemical engineers of the textile 


all these, when interpreted in 
tortresses, steadfast and 


sure. Our national economy must protect and toster them 


for in time of stress no less than in time of peace they and 


their works are of the essence of our security and peace 
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A National Armament Policy 
An Editorial 


HREE-QUARTERS of the military policy of the United 

States is set forth in the National Defense Act. This act 
was adopted June 3, 1916. It remained practically unchanged 
until June 4, 1920, when it was revised, expanded, adjusted 
to World War experience and reénacted. Since then it has 
been known as the National Defense Act of It has 
been amended or otherwise affected by statutes from time to 


1920. 


time during the past nineteen years. But it remains today 
what it was essentially in 1920; namely, an organic law gov- 
erning the organization, personnel, and strength of the 
Army of the United States. It is essentially a law governing 
personnel; it has little to say specifically on the equally im- 
portant correlative subject—matériel. 

True, one small section of the National Defense Act is 
our charter of industrial preparedness. Section 5a of the act 
is simple in wording and universal in application. This 
section states: “Hereafter, in addition to such other duties 
as may be assigned him by the Secretary of War, the As- 
sistant Secretary of War, under the direction of the Secretary 
of War, shall be charged with supervision of the procure- 
ment of all military supplies and other business of the War 
Department pertaining thereto and the assurance of adequate 
provision for the mobilization of matériel and industrial or 
ganizations essential to war-time needs.” By this mandate, 
industrial preparedness is a function of Government through 
the Office of the Assistant Secretary ot War. The mandate is 
executed by him in conjunction with the arms and services 
of the Army and their procurement districts. Other than 
this and section 120, the act is silent as to matériel. 

The time seems appropriate for a statement of national 
policy—coequal with the personnel policy of the National 
Defense Act—governing our armament matériel, its quantity 


and quality, now and for the future. 


A MosT convincing plea for such a policy was made by 
the distinguished Chiet of Ordnance, Maj. Gen. C. M. 
Wesson, at Pittsburgh, Pa., April 29, 1939. During an ad- 
dress to several hundred leaders of American industry as 
sembled under the auspices of the Pittsburgh Ordnance 
District and the Pittsburgh Post of the Army Ordnance As 
sociation, General Wesson spoke on the subject, “The Ord 
nance Job in the Armament Program.” In justice to his 
presentation of the reasons for a definite, binding national 
policy on military armament, we quote at length from 
General Wesson’s statement of the case. He said: 

“The defense of our country should always be uppermost 
in the thoughts of our people—and never more so than to 
day. The world situation for the past few years has demon 
strated conclusively that national safety can be assured only 
by national preparedness. The prime factors in national 
preparedness are personnel and matériel. May I explain this 
statement briefly? 

“Our national-defense policy assumes a definite personnel 
plan. It provides for a war-time army of approximately 
700,000 men supported by a replacement reserve of 300,000— 
this force to be augmented as the situation demands. Our 
actual army consists of the Regular Army and the National 


~ 


Guard, totaling approximately 400,000 men. We term the 


basic personnel plan the ‘Protective Mobilization Plan. We 
call this army of 400,000 men the ‘Initial Protective Force. 
It is the spearhead, the forerunner, of the larger army to be 
mobilized after M-day. 

“This policy has its roots in the National Detense Act, 
adopted in 1920, and is believed to be accepted by the public 
generally and by a substantial majority of the Congress. We 
may, therefore, conclude that it is our national policy. 

“When we come to consider the material aspects of our 
national-defense policy, we find a very different situation. 
The National Defense Act is negative as regards matériel, 
except that it prescribes that plans will be made for the 
mobilization of industry to provide munitions in time of 
emergency. In the War Department we have on paper the 
matériel requirements of our armed forces. Under the leader 
ship of our able Assistant Secretary of War, we have dili 
gently worked with industry in the perfection of plans for 
the production of munitions, and, right here, permit me to 
state that in this work we have had the enthusiastic codpera 
tion of industry. But as regards a definite policy in the matter 
ot having even our first-line troops equipped with the latest 
types of implements of war and backed up by stocks of muni 
tions sufficient to keep them supplied until industry can come 
into production, there is no nationally accepted policy. As a 
matter of fact, except in time of war or rumors of war, fight- 
ing men and their armament have had to feed on the crumbs 
of the table left over after provision has been made for 
appropriations to take care of all other Government activities. 
It took the bombing of Hankow and Barcelona to put a 
modicum of life into our antiaircraft program! 

“The implements of warfare have increased greatly in 
number and variety; their designs embody the advances made 
in both the scientific and engineering fields. Munitions of 
war are much more difficult to produce now than in the 
World War. So today, the matériel aspect of preparedness 1s 
of far greater weight than ever before in our history. 

“Our plans for the production of munitions in time of 
war are of inestimable value. They should eliminate to a 
large extent the confusion of 1917. They will substantially 
reduce the time needed to get into production. 

“Plans for matériel preparedness are, however, not enough. 
An army which is not equipped with the latest and most 
up-to-date weapons is hopelessly outclassed. It is my belief 
that our modest Initial Protective Force of 400,000 men 
should at all times be equipped with the very latest and best 
types of equipment we can supply. It should ever be ready 
to take the field without delay. Not only this, but there 
should be on hand a ‘war reserve’ of modern equipment 
and ammunition in sufficient amounts to maintain and 
supply such field forces as may be contemplated until new 
production can come into play and take care of their needs. 

“In order that these essentials of preparedness may at all 


times be achieved, we must have, in my judgment, a national 


policy which provides for our matériel needs to the same 
extent that our national policy, as expressed in the National 
Defense Act, provides for our personnel needs.” 

This proposal is most timely. Its roots go back to other 
days when Ordnance responsibility was as clearly, though 
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not as generously, recognized as it is today. Ordnance tra 


soundness of General Wesson’s prin 


dition confirms the 
ciples beyond doubt. The armament of our military forces 
in time of peace always has been a hit-or-miss proposition. 
When the public coffers were full and the guardians of the 
purse were in humor, steps have been taken from time to 
time to replenish or refurbish our armament. But there has 
been no regularity in the process, with the result that our 
military equipment has trailed along awaiting the word o! 


a generous people to remedy the situation. 


IN support of this, one need look only to the Ordnance 
record thus far in the twentieth century. General Crozier 
never let pass an opportunity during the nearly seventeen 
years he was Chief of Ordnance of the Army to emphasiz« 
the need for adequate matériel—that is to say, adequate both 
in quantity and quality—for the efficiency of the United 
States Army. The hearings before the various Congressional 
committees for the years 1go1 to 1917 bear out the truth of 
this statement and the continuity of the General’s plea. The 
next Chief of Ordnance was the renowned Maj. Gen. C. C 
Williams. Writing in the pages of this journal on “The 
Necessity for War Reserve Supplies,” he said: 

“As a general proposition the country is more willing to 
spend its funds on training personnel and furnishing them 
with necessary current supplies than to spend funds in time 
of peace in developing and maintaining reserves of fighting 
materials which, because of their obsolescence, might never 
be used in time of war. In the latter case it seems to feel 
that the money is wasted, while in the first instance, even 
though the Army is not called upon to fight a war, the 
country sees it and appreciates its presence. 

“There is no doubt but that we should make every effort 
to keep our reserve munition stocks to the logical minimum 
that will assure adequate supply. It is the economic and 
sound solution. It can only be done by being as fully pre 
pared as possible to expedite production in the event of an 
emergency. 

“Congress, in the National Defense Act, made definite 
provisions for the assurance of adequate arrangements tor 
industrial mobilization in case of war by delegating that 
particular mission to the Assistant Secretary of War. A 
nation-wide organization has been set up for the purpose of 
meeting, to the best of its ability, that responsibility. It is 
believed that much progress has been achieved and that the 
supply-time factor, or the time required to place contracts, 
manufacture the material, and deliver the same into the 
hands of the fighters at the front, has been materially 
shortened. 

“But in spite of all efforts along this line, it will be im 
possible to eliminate the necessity for reserve stocks in some 
of the essential items. This is because, in my opinion, it is 
far easier from the standpoint of time to mobilize, train, and 
place our men upon the firing line than it is to produce and 
deliver to them material with which to fight. For com 
plicated items, such as large guns and airplanes, this time 
differential amounts to some eighteen months and, on the 
other hand, it practically disappears in simple items. For 
ammunition it amounts in round numbers to. twelve 
months.” 

And again the same philosophy was indicated frequently 
by Generals Hof and Tschappat, Chiefs of Ordnance from 


1930 to 1934 and from 1934 to 1938, respectively. 


LITTLE if any logical exception can be taken to the 
Wesson plan. It is predicated upon a protective mobilization 
force ol 700,000 men supported by a replacement reserve Ol 
300,000. In this total is included the Initial Protective Force; 
i.¢., the 400,000 men who comprise the Regular Army and 
the National Guard. These figures are well within the man 
National Defense Act. The 


essence of what General Wesson proposes is simply that 


power specifications of the 


our first-line troops shall be equipped at all times with the 
latest types of implements of war and backed by stocks of 
munitions sufficient to keep them supplied until industry 
can come into production. 


We are headed for some such actual goal now. Production 


orders are under way for the modernization of equipment 
and the building up of war reserves. This is a great achieve 
ment and reflects credit upon every element of our national 
lite, most ol all upon the average American citizen who is 
lending his whole-hearted and sympathetic support. In so tar 
as this program 1s a Start, it 1S a tremendous step in the 
right direction. It should be continued only as long as is 
necessary for the modernization of all types of equipment in 
the hands of troops and the adequacy of war-reserve stocks 
through the period until private industry in time of major 
war can reach sufficient production. 

Thus, 


tional man-power policy is reasonable and necessary. Gen 


a national armament policy coequal with our na 


eral Wesson has stated It 


n simple terms. Every one will 


] 


have to grant that the proposal contains at least two ad 


vantages of extraordinary meaning. The first advantage is 


that the American soldier now and in the years to come will 


be guaranteed—simply by the fact that he is a soldier in the 


Army of the United States—protection by the most modern 


eficient and effective means of defense known to science, 


industry, and the military profession. The second advantage, 
dollars and cents. 


which is not to be minimized, is one ot 


as it should come, when 
United States 


That day 


Very soon now the day will come, 
Army and Navy of the 


reduced materially. 


expenditures for the 
must, and by right should, be 
will come when our fighting forces are adequately equipped 
Once that 


with modern weapons in service and in reserve 


condition is reached, huge spending for things military can 


cease. Then the Army and Navy of the United States can 
go on a peaceful footing. Expenditures will be brought in 
line with moderated needs because exceptional needs will 


have been provided. The Wesson plan, as we visualize it, 
looks to that day as much as it does to the immediate future. 
again will 


Lacking such a national policy, national defens« 


revert to the hit-or-miss tactics characteristic of time 


peace 
in the United States since 1780. 
All this is to sav that such a plan as General Wesson 
has proposed could soon becom« an accepted and approved 
national policy, so much the sooner will our Army in men 
and weapons be the formidable, efficient machine it should 
be. And concurrently, all the more quickly will the cost to 
the American taxpayer return again to normality. The 
National Defense Act of 1920 should 
an ancillary enactment to be the “National 


is 1t 1S today, 


time 


has come when the 


have known as 


Armament Act.” In the former will be stated, 
our national policy with reference to military man power. In 
the latter will be enunciated the guiding principles and the 


authorizations by which that man power will be kept at 


top effectiveness as relates to its needs of matériel—quantita 


tive and qualitative. Thus will our defense be strong 
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Pirrspurcu Post 


Tue annual dinner meeting of the Pittsburgh Post, Army 
Ordnance Association, in conjunction with the personnel of the 
Pittsburgh Ordnance District, was held at the Pittsburgh Golf 
Club, April 29, 1939. Maj. Gen. C. M. Wesson, Chief of Ord 
nance, was the principal speaker. Some 250 members of the 
combined organizations were in attendance. The co-chairmen of 
Bell, chief of the district, and H. A. 
followed 


the meeting were Frank B. 
Gidney, president of the Post. The dinner meeting 
dedication exercises of the Ordnance gage laboratory 


Institute of Technology. 


recently 
installed at the Carnegie Members 
and guests assembled at Industries Hall of the Institute at 5:30 
P.M., where the dedication ceremonies were held. 

General Wesson, in presenting the laboratory to the custody 
of the Institute, outlined its function for the training of personnel 
and for the testing of inspection gages in time of war. Custody 
of the laboratory was accepted on behalf of the Institute by its 
president, Dr. Robert E. Doherty. The equipment of the labora- 
tory was on display prior to the exercises, its operations and 
characteristics being described by Reserve officer personnel of 
the district. 

Throughout the day an Ordnance exhibit was on display in 
the park adjacent to the Institute. This exhibit consisted of anti- 
aircraft, field, and antitank weapons, a light tank and other 
equipment including the semiautomatic rifle. This display at- 
tracted thousands of citizens who examined it with interest. 

Preceding the meeting, General Wesson, accompanied by ofh- 
cers of his staff, inspected the offices of the Ordnance District 
and several of the larger manufacturing plants in the Pittsburgh 
area. These included Westinghouse Electric & Manufacturing 
Company, National Tube Company, Pittsburgh Pipe & Equip 
ment Company and Carnegie-IIlinois Steel Corporation. 

\ddresses at the dinner meeting, in addition to that of General 
Wesson, were made by Brig. Gen. Earl McFarland, Assistant to 
the Chief of Ordnance; Doctor Doherty; Brig. 
Crowell, president of the Army Ordnance Association, and Lieut. 
Col. L. A. Codd, editor of ARMY OrDNANCE. On page 36 of this 
issue General Wesson’s address is the topic of an editorial com- 
General McFarland, in his address, described the methods 


Gen. Benedict 


ment. 
and policies of the Ordnance Department in the development of 
matériel for the Army. He said in part: 
ce ~ 

OrpNANCE designs must not only function properly ; they 
must be equal to or better than those possessed by any possible 
adversary. They also must be susceptible of quantity production 
by commercial manufacturing methods. How does the Ordnance 
Department go about getting its equipment so that these objec- 
tives can be met? Let me illustrate a typical example—the light 
tank. You have all had an opportunity today to see it in its 
present prescribed standard form. How did it grow? How did 
it become a standard piece of equipment for our Army ? 

“The tank is Infantry equipment. After many years of experi- 
ence with World War tanks and succeeding types, the Chief of 
Infantry, some five years ago, prepared a set of what we term 
“military characteristics” for a light tank. These characteristics 
really constituted a preliminary set of performance specifications 
and presumably represented the maximum of performance con 
sistent with the possibilities of production. In preparing these 
military characteristics, the Chief of Infantry was assisted by the 
Infantry Board—a group of selected Infantry officers located at 
Fort Benning, Ga., the great Infantry training center of America. 


There is an Ordnance officer on this board to see that the techni 


cal limitations as well as possibilities are understood. Our de- 
sign section in Washington also collaborated with the Chief of 
Infantry’s Office in the preparation of the characteristics. They 
were then processed through the Ordnance Committee on their 
way to the General Staff 
insuring an understanding of the combined thoughts of the using 


very useful steps in the procession 


service, the technical branch and the representatives of the whole 
line of the Army. Meantime, in the Office of the Chief of Ord- 
nance, a design study was prepared. 

“This preliminary design was reviewed by the Ordnance Tech- 
nical Committee, a group of specially qualified officers and Ord 
nance engineers, including in its membership representatives from 
other supply branches and from the line of the Army. 

“The design was then completed, manufacturing drawings pre- 
pared, and a pilot tank fabricated at the Rock Island Arsenal. 
The pilot tank was forwarded to the Aberdeen Proving Ground 
for an exhaustive test to uncover engineering weaknesses and to 
make a preliminary determination to see if the unit would fulfill 
the prescribed military characteristics. Representatives of the 
Chief of Infantry were, of course, present during these tests. 

“The pilot tank successfully passed the proving-ground test 
but not without difficulties and changes. It was finally forwarded 
Board for an exhaustive field test in the hands 
\fter addi- 
corrected, it 


to the Infantry 
of Infantry soldiers—simulating service conditions. 


encountered and was 
The Chief of Infantry and the 
War 


Eighteen 


tional difficulties had been 
cleared by the Infantry Board. 
Chief of Ordnance then recommended to the Secretary of 
its adoption as a “standard for limited procurement.” 
tanks then were manufactured under this authorization and sub- 
jected to exhaustive field tests by line troops. Having success 
fully passed these tests, the tank was finally adopted as standard 


Tank M2”, 


engineered, specifications were prepared, and the tank manufac- 


and called “Light The design was then production- 


tured in as great quantity as appropriations permitted.” 


= 
GENER AL CROWELL, speaking of the twentieth anniversary 
of the Association said: 


had 


under the same auspices here in 


“I have the good fortune to attend Ordnance meetings 


Pittsburgh several times in 


recent years. | have watched the Ordnance contingent in this 
most important industrial center grow from our small group of 
World War days to the present representative numbers. Yet 
I doubt that in all these years there has been a more significant 
gathering than ours here tonight. There are three reasons why 
| believe this to be so. 

“The first is an awakened sense of the importance of our na 
The 
popular interest in the proper and adequate development of our 
\rmy and Navy is both national in character and nation-wide in 


tional defense by all the people of our country. present 


scope. -1// our people seem to be conscious that the national 
defense today is a bulwark of our security and peace. 

“This attitude of mind is not to be wondered at. On the con- 
trary, it is to he expected. You and I who are particularly de- 
voted to the Ordnance cause should take special pride in the fact 
own. 


that the national defense at long last has come into its 


We 


with the result that a realization of our plight was almost nil. 


have watched national interest in our armament dwindle 


I think we may take just pride that we see today our principles 


acknowledged throughout the land for their soundness and 
sanity. 

“The second reason why this occasion is significant is that it 
emphasizes the especially fortunate condition of the Ordnance 
Since the war that Department has 


Department of the Army. 


had exceptional leadership. It has striven to perfect its designs 
of equipment, to improve its guns, its ammunition, its fighting 
vehicles. It has striven to cultivate the co6peration of industry. 
Within limitations it has endeavored to provide the equipment 
needed in quantity for our small peace-time needs. 


“IT think the past twenty years of ordnance progress will be 
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recorded as an era of preparation. Now the Department is em 


barked upon an era of production. | know of no officer of the 
Army better qualified for this great task by experience, character, 
temperament, and administrative ability than our present Chief 
of Ordnance. | have come here tonight from Cleveland not only 
to he with you and my other friends of Pittsburgh and to enjoy 
vour company but, in a particular way, to pay tribute to General 
Wesson who carries on very competent shoulders one of the 
ereatest national-defense responsibilities of this hour. He has 
most capable assistants, many of them schooled in the traditions 
of the great General Williams, our war-time Chief of Ordnance. 
He has the background of such men as Generals Hof and 
Tschappat, his predecessors as Chiefs of Ordnance. So that—all 


told 


our Association can pledge anew to the Chief of Ordnance and 


it is a particularly significant occasion when members of 


his entire Department the cooperation and support we have tried 
to give since the very close of the World War. 

“And the third reason goes a little deeper than either of the 
other two. | would like to state it thus: You can search the 
pages of American history and you will not tind until now that 
ever before has our country taken time really by the forelock so 
far as its national-defense equipment is concerned. Our pre 
paredness efforts of 1916 are not parallel! Each time the clouds 
of war have gathered upon the horizon the American way has 
heen to imagine foolishly that we were immune—or if not im- 
mune that we were in some magic way protected and therefore 
that we could begin to forge our weapons when emergency came. 
The folly of this course is written large on every page of the 
\merican effort until now. 

“There can be no doubt, | am certain, on the part of any 
student of our military history that what we are witnessing to 
day from the standpoint of our own national defense is historic. 
For the first time we are really looking to the adequacy of our 
defense forces at sea, on land, and in the air in time of peace. 
And we do it not 


simply to make secure as best we may the peace of our country 


with any thought of aggrandizement but 


and its people. 
“To me this is a development of most remarkable portent. lor 


it we all may he grateful. If it should be that our efforts as 


members of the Ordnance society, in season and out of season, 


have contributed in the very slightest measure toward this 


achievement, then the purposes for which we stand are again 
We of the 


for these principles when 


admitted to be basic to the welfare of our country. 


Ordnance fraternity having fought 
popular interest was negative, may, with propriety | hope, praise 
the results now that those principles are generally acknowleged 
In all this I see unmistakable signs that industrial preparedness 
is one of our surest guaranties of peace. We proclaimed that 
doctrine twenty years ago when we founded the Army Ordnance 
\ssociation. Well may we proclaim it again now and for the 


years to come.” 


Mr. BELL, at the introduced 
Maj. J. L. Morgan 


as executive officer of the Pittsburgh District. Major Guion is 


conclusion of the program, 


Guion who will shortly succeed Maj. C. H 


well known for his work in the field of metallurgy and comes 
to Pittsburgh after a tour of duty at the Watertown Arsenal. 


Major Morgan, during his tour of duty in Pittsburgh, has 
directed, with characteristic energy and efficiency, the expanded 
activities incident to the current arms-production program, His 
new station will be at Wright Field, Dayton, Ohio. E. A. Muller, 
chief of the Cincinnati District, executive 
officer, Maj. F. A. McMahon, were present at the dinner, as also 
was Col. Winthrop Withington, chief of the Cleveland Ordnane« 
District. The Navy was represented by Capt. R. T. 

The office of the Assistant Secre 


Ruthertord, 


Ordnance and his 


Hanson, 
Pittsburgh. 
tary of War was represented by Col. H. K 
ot the Planning Branch \Vesson 
Lieut. Col. A. B. Quinton, Industrial Service, 


naval inspector at 
director 
was accompanied by 
Chiet 


General 
Office of the 


of Ordnance, and Maj. H. C. Minton, formerly assistant to the 
chief of the Pittsburgh Ordnance District and now executive 
ofhcer to the Chief of Ordnance at Washington 

The committee on arrangements for the combined meeting 


Berg, assistant chief of the dis 


E. Knable, Col. G. M 
\. Mortensen, 


consisted of Mr. Bell, John D 
trict: Colonel Gidney, Col. G 
Major Morgan, Capt. R. J. Hogan, and Lieut. \W 


Ord. Res. 


Sixsmith, 


me 


® 
San Francisco Post 


‘¢ 
A DESIRE to pay homage to the founders of the Army Ord 


nance Association and those who have so faithfully and effec 


American institution 


Post to 


tively carried on the work of this splendid 


inspired the officers of the San Francisco select this 
Army Day as a propitious time and Treasure Island the fitting 
twentieth anniversary of the found 


place to commemorate the 


ing of our national organization,” were the words of greeting by 
the president, Roland Letts Oliver to the members of the San 
Post, A. O. A., and 
federal Building of the Golden Gate 
\pril 6th. 

hefore us the motto of our organization 


Nation's 


he continued, “it behooves each and every 


l-rancisco their friends assembled in the 


International Exposition on 
the evening of 
*Pledged 


strongest 


“Keeping 
to industrial preparedness for war as our 
guaranty of peace’ 
one of us to remember and to honor every patriotic service ren 
dered, and to co6perate whenever and wherever called upon to 


better fit our national defenses to cope with the conditions of the 


time in which we live. The tragic necessity of preparing for a 
war which we hope will never come is the price of our 
security 


“It is a pleasure indeed to welcome so many members and 


their friends on this anniversary, especially in this splendid 


building where our Federal Government has set up a wonderful 
exhibit of the many interesting phases of Army and Navy up-to 
the-minute preparedness. You are invited now to proceed as a 


group through Camp Hunter Liggett, the Army encampment, 
\rena where 


the local 


to join the other patriotic societies at the Sports 


a program of maneuvers is to be staged by some ot 
units of the armed forces.” 
Attended by 12,000 seated 


the evening's program at the arena was in many re 


over spectators, with many more 


standing, 


f it entertaining. The chairman 


spects novel and every minute « 
of the day, Maj. Gen. Albert J 
Ninth Corps Area, was escorted into the stadium by units of the 
159th Infantry (California National Guard) and band, where he 
Hon. Culbert L. 
Creel, U. S. 


Re SSI, May or of 


Bowley, commanding general, 


met his distinguished guests: Olsen, Governor 


of California; Hon. George Commissioner to the 
Exposition; Hon. Angelo J. 
Dr. William J. McCracken, Mayor of Oakland, and Rear Adm 
W. R. Ghirardi, commandant, Twelfth Naval District. 


Then followed an exhibition by the 65th U. S. Coast 


San Francisco; 


Artillery 


the maneuvering of antiaircraft guns, sound locators, 


Picked troops from the crack 30th U. S. In 


showing 
and searchlights. 
fantry, commanded by Maj. L. F. Daniels, gave a formal parade 
and review, followed by a drill Butts’ Manual 
searchlights. This precision drill codrdinated with martial music 


with under the 


and without commands was repeated in the darkened stadium 


with each infantryman’s rifle individually lighted. This latter 
feature proved to be the novelty of the evening 
Chere followed massed games and amusing athletic events by 


National 


all units of the Bay 


the 250th Coast Artillery (California Guard) and 


escort to the massed colors and guidons ot 


\rea by the 6th U. S. Coast Artillery. A thrilling climax was 
an air attack upon Treasure Island by Navy aircraft, repelled 

itiaircraft umts of the 65th U. S. Coast Artillery. Planes 
participating were piloted by Lieut. Edwin H. Walter, Lieut 
rank F. Gill, and Lieut. John G. Lewis, of the Naval Air Re 
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Ideal weather conditions with unlimited ceiling 
with the rapidly maneuver- 


serve Squadron. 
permitted this aérial demonstration 
ing pursuit ships, searchlight beams stabbing the dark to locate 
their prey, and flashing antiaircraft guns—to be viewed by the 
62,000 visitors everywhere on Treasure Island that evening. 
The committee on arrangements acknowledged the assistance 
Oakland Naval 
Bannalie, U.S.N.R., the San Francisco Bay Exposition 


of the \ir Reserve Squadron, Lieut. Comdr. 
A. F. 
Company, the San Francisco and Oakland Junior Chambers of 
Commerce and their respective military committees, the local 
radio stations and press, and the ‘several units of the armed 
forces previously mentioned who contributed so whole-heartedly 


to the entertainment. 


2 


Hartrorp, CINCINNATI AND Los ANGELES MEETINGS 


I HREE meetings of exceptional importance to the Ordnance 
cause were held during the past month at Hartford, Conn. ; Cin 
cinnati, Ohio, and Los Angeles, Calif. Unfortunately, forms for 
this issue of ARMY OrpDNANCE had closed before the meetings 
were held. Full accounts will be published in the next issue. 

\t Hartford on May 25th one of the largest assemblies in the 


history of the Hartford Ordnance District was held to honor 


Maj. Gen. C. M. Wesson, Chief of Ordnance. Col. B. A. Frank 
lin, chief of the district, presided. 
\t Los Angeles on May 24th, Lieut. Col. R. L. Maxwell, 


representing the Chief of Ordnance, addressed a dinner mecting 
of the Los Angeles Post at which Donald Douglas, vice presi 
dent, presided in the absence of Earl Gilmore, president. 

\t Cincinnati, on June 3rd, a joint dinner meeting of the Cin 
cinnati Post, Army Ordnance Association, and the Cincinnati 
Ordnance District was held at the Queen City Club. L. W. Scott 
\. Muller, district chief, 
presented General Wesson who spoke on “The Armament Pro 
\ Challenge to Industry.” 


\lter, president of the Post, presided. EF, 


gram Brig. Gen. Benedict Crowell, 


president of the Army Ordnance Association, was among the 


honor guests. 
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RESERVE OFFICER TRAINING 


CurreENT schedules for training Ordnance Reserve officers 
during the present year retlect a new approach in the character 
underlie the new 
Wingate Reed 


of instruction. Theories and methods which 
curricula were outlined in an article by Capt. ¢ 


which was published in a recent issue of ARMY OrDNANCE, The 


article, “Training Ordnance’ Reserves,” appeared in the 
November-December 1938 issue and elicited much favorable 
comment. Accordingly the courses—both those already given 


and those yet to be held—are ot a more specialized nature than 


those of previous years. Indications are that the new arrange 


ment of subjects will be productive of results more nearly 
adapted to individual assignments. 

Basic training courses are to be held at University of Michi 
Ann Arbor, Mich., from July 30th to August 12th (30 
officers ) the Watervliet Arsenal 13th to 
The materiel course was given at the Raritan 


from June 11th to 24th for the inter 


fan, 


and at from August 
26th (25 officers). 
\rsenal, Metuchen, N. J., 
mediate section (5 officers) and from June 25th to July 8th for 
the basic section (10 officers). Also at Raritan the depot-and 
supply course was given from June 11th to 24th (5 officers) and 
it also will be held at the Augusta Arsenal, Augusta, Ga., from 
6th to 19th (10 officers). 
course will be available for qualified officers at the Office of the 
Washington October Ist to 14th 


Two advanced inspection-production courses will 


\ucust The general-administration 


Chief of Ordnance in from 


( | officers -P 





At the Rock Island Arsenal, Rock Island, 
l., from July 9th to 22nd this course for 12 officers will cover 
the 3-inch antiaircraft mount M2A2 and the medium tank M2. 
At the Watertown Watertown, Mass., \ugust 


13th to 26th, for 12 officers, the same antiaircraft mount will lx 


be given this year. 


Arsenal, from 
the subject of instruction, and also the 37-mm. antiaircraft gun 
carriage. The loading-plant course was given this year at the 
Savanna Ordnance Depot, Savanna, IIl., from June 4th to 17th 
for 12 officers. 


Other courses available will be: the proving-ground course 


at the Aberdeen Proving Ground from July 30th to August 
12th (25 officers); the staff-and-logistics course at the Ord 
nance School, Aberdeen Proving Ground, July 16th to 29th (25 
officers) ; and the industrial-mobilization course in the Office 


of the Assistant Secretary of War, Washington, D. C., during 


( Ictober { 10 officers .. 
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HisroricaAL Firearms Convrest 


Tie \merican Military Institute has announced a contest to 
be held this summer in the field of Three 


prizes of $100, $50, and $25 will be offered for the most ad 


historical weapons. 
quately substantiated replies to a questionnaire on the physical, 
functional, and tactical characteristics of a series of about twelv« 
models of infantry shoulder arms. Each of the weapons has been 
selected as being the most typical of its period. 

The contest is open to anyone except officers of the: Institut 
and there are no entrance fees or other expenses. Anyone at all 
Charleville 
\merican rifle of the Revolution, should 


that the 


familiar with the French musket or the Spanish 


matchlock of 1540 or the 


enter the competition. It is not necessary contestant 


answer all questions to compete or, perhaps, to win one of the 
prizes. 
The contest will be judged by a committee consisting of Brig 


Arthur L. 


Historical Secti mn, 


Spaulding, U.S.A., Retired, former chief of th 
Army War College; Lieut. Col. Calvin God 
nationally known authority on ballistics and his 
eld of the staff 


Gen. 


dard, Ord. Res.., 


torical arms, and John K. Scot of the .lmerica 


Rifleman 


centuries 


,an expert on the firearms of the sixteenth to eighteent! 
\ll who consider competing should write at once to the 

\merican Military 
Washington, 


The competition probably will close sometime in 


Institute, Box 382, Benjami 


Se for the 


secretary, 


forms 


Franklin Station, necessary 


\uegust. 
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New MEMBERS 
Di RING the period April 1, to May 31, 


following applicants were admitted to membership in the Army 
Ordnance Association: Clinton W, Albrecht, Baltimore,, Md. ; 
Verrell K. Alexander, Muskegon, Mich \llen, Sout! 
Haven, Mich.; Edmund T. Allen, St. Louis County, Mo. ; 
\llen, Muskegon Heights, Mich.; David Ayr, Torrington, Conn 


1939, inclusive, the 


Charles 


Menry 


David L. Bacon, New Haven, Conn.; W. C. Ball, Windsor, 
Conn.; W. J. Barclay, Muskegon, Mich.; George R. Bardgett. 
St. Louis. Mo.; A. H. Barnes, Racine, Wis.; Ray Bath, Spring 
Lake, Mich.; Charles L. Bauer, Springtield, Ohio; A. L. Baus 
man, Springlield, Mass.; George A. DBausman, Springfield, 
Mass Carl M. Beach, Cincinnati, Ohio; FE. W. Beach, 
Muskegon, Mich.; Walter H. Beal, New York, N. \ 
C. L. Beatty, South Haven, Mich.; C. Hf. Beech, Wilkinsburg 
Pa.; James W. Bell, Los Angeles, Calif.; James M. Belson, Sat 
Irancisco, Calif.; Gaspar P. Benes, Euclid, Ohio: P. TH. Bills, 
Springfield, Mass.; John R. Bird, Boston, Mass. ; Clarence Birds 
eve, Gloucester, Mass Edward M. Birke, Muskegon Heights 
Mich.; Robert J. Bjorn, Springfield, Mass.; I]. R. Blakeslee 














ee 


eer 
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ferrington, Conn.; Norman N. Booker, Philadelphia, Pa. ; ton, D. C.; Charles D. Lawhon, Stratford, Conn.; David Lawson 
Arthur T. Booth, Muskegon Heights, Mich.; Clarence E. Brad New York, N. Y.; Richard J. Leduc, Wollaston, Mass.; Wa 
burn, San Marino, Calif.; W. F. Brannon, Baltimore, Md.; G. D.  H. Lee, Ann Arbor, Mich.; Richard S. Leghorn, Wincheste: 


Branston, Muskegon, Mich.; Durward E, Breaketield, Water Mass.; John R. Lehman, Dayton, Ohio; Paul N. Lehoczky 
town. Mass.; Ralph A. Breitung, Fond du Lac, Wis.; Adam E. Columbus, Ohio; W. C. Leitch, Springtield, Mass.; Paul \ 
Bridge, Franklin, Ohio; Leroy E. Briggs, Wollaston, Mass. ; Lewis, Racine, Wis.; Joseph F. Libsch, Rockville, Com H. | 
Edward W. Brousseau, Philadelphia, Pa. Linden, Los Angeles, Calif.; Byron S. Lippman, St. Louis, Mo 


G. W. Cannon, North Muskegon, Mich.; J. C. Cannon, Mus Marvin J. Lloyd, Racine, Wis.; John O. Loberg, Muskegon 
kegon Heights, Mich.; W. Gibson Carey, Jr.. New York, N. Y.; | Mich.; James J. Loftus, Worcester, Mass.; J. A. Logan, Spring 


Jack C. Carlton, Cincinnati, Ohio; Andrew J. Carmichael, Day held, Mass.; Herman A. Lundgren, Muskegon Heights, Micl 
ton, Ohio; J. P. Carney, Worcester, Mass.; Edwin E. Carpell, Henry B. Lytle, Franklin, Ohio 

New Haven, Conn.; Earle M. Chase, Springtield, Mass.; E. R. William Mackey, Westerville, Ohio; William A. Maddox, 
Chilcott, Los Angeles, Calif.; Fred W. Chipman, Framingham, Cincinnati, Ohio; Martin Madsen, Huntington Park, Calif 
Mass.: Berton S. Clark, San Francisco, Calif.; Harry A. Chris Stanley D. Margerum, Kew Gardens, N. Y.; H. D. Martindale, 
tensen, Muskegon Heights, Mich.; E. H. Clausen, San Fran Middletown, Ohio; G. E. Mason, Houston, Tex.; I. J. Me 


cisco, Calif.; H. C. Clauser, Tipp City, Ohio; William Claycomb, Carthy, Torrington, Conn.; James T. McCuen, Pittsburgh, Pa. ; 
Tipp City, Ohio; C. M. Colignon, North Muskegon, Mich.;  F. N. McKenzie, Torrington, Conn.; Amos B. McNairy, Mai 
lrederick UU. Conard, West Hartford, Conn.: John E. Connor, chester, Vt.; Charles E. Michel, St. Louis, Mo.; Arthur A 
Springtield, Mass.; Chester B. Cook, Hartford, Conn.; Arthur Miller, San Francisco, Calif.; Edward W. Miller, Springtield 
\. Craven, Marion, Ohio; C. R. Crawford, Middletown, Ohio; Vt.; H. I*. Millmann, Milwaukee, Wis.; George J. Moeller, St 
W. D. Creider, Milwaukee, Wis.; Morton S. Cressy, Jr., Plain Louis, Mo.; Ingwald Monseth, Webster Groves, Mo.; Charles 
field, N. J. H. Moore, Alton, Ill.; Paul Moran, Tipp City, Ohio; E. K 

Louis A. Daerr, St. Louis, Mo.; James J. Dale, Chicago, Il.; © Morgan, Fond du Lac, Wis.; Frank W. Morhardt, West Hart 
C. Donald Dallas, New York, N. Y.; Nelson J. Darling, Beach ford, Conn.; Frank S. Moulton, Chicago, I1l.; George \W. Myers 
Bluff, Mass.; Julian A. Dery, Cincinnati, Ohio; John J. Dooley, Muskegon, Mich.; C. N. Mynderse, Knoxville, Tenn 


Larchmont, N. Y.; Bernard J. Dowd, West Hartford, Conn. ; Robert C. Neff, Dayton, Ohio; Abel G. Nelson, Muskegon 
L. L. Driggs, Jr.. Dayton, Ohio; William S. Drollet, Sacramento, Mich.; Lloyd A. Nelson, San lrancisco, Calif.; Erwin E. Netth 
Calif.; William H. Dutcher, Fairtield, Conn.; Thomas H. Dwyer, ton, Muskegon Heights, Mich.; Paul H. Nettleton, Wyoming, 
Rochester, Mass.; K. S. Edwards, Springfield, Mass.; R. W. Ohio; Daniel W. Northrup, New Haven, Conn.; J. C. Nulsen, 
Eidson, Maywood, Ill.; Norman B. Ellison, Springtield, Mass.; North Muskegon, Mich. 
John L. Elsner, Racine, Wis.; J. H. Eustice, Tulsa, Okla.; T. M J. G. O’Conor, Springtield, Mass.; T. C. O'Donnell, Sp1 
Evans, Pittsburgh, Pa eld, Mass.; Horace G. Oliver, Jr., Leonia, N. J.; F. E. O'Neil, 
Franklin Farrel, 3rd, Ansonia, Conn.; Franklin Farrel, Jr., St. Louis, Mo.; August Kk. Paeschke, Milwaukee, Wis.; R. D 
New Haven, Conn.; Harold K. Ferguson, New York, N. Y.; Pakenham, Milwaukee, Wis.; George M. Parker, St. Louis, Mo 
J. J. Finkel, Rockaway Beach, N. Y.; Fred E. linley, University I’, C. Parman, Chicago, Hl.; Carl G, Paulsen, Larimore, N. Dak 
City, Mo.: Martin A. Fladoes, Milwaukee, Wis.; W. A. Fletcher, William L. Payne, Columbus, Ohio; Ralph I. Peo, Buffalo 


Philadelphia, Pa.: Kenneth N. l‘luckey, Philadelphia, Pa.: G. H. a, wut fe S. re regoy, Milwaukee \Wis.: George S. Perkins 
lobian, West Allis, Wis.; Louis Fontanella, Hartford, Conn. : Springheld, Mass.; Henry W. Peterson, Woodbury, N. J.; Nel 
William G. E. Forsberg, Muskegon, Mich.; Sidney French, Tor son W. Pickering. Ansonia. Conn.: FE. G. Plowman. Denver. 
rington, Conn.; Frank A. Frey, Milwaukee, Wis.; Albert J] Colo.; Wilbert G. Prasse, Westheld, N. J.; James W. Price 
Fruchtl, Muskegon, Mich.; S. W. Fugett, West Middletown, Sewickley, Pa.; Ralph R. Pryne, Los Angeles, Calii 

Ohio. George S. Radford, New Canaan, Conn.; Howard B. Ranke 
J. ©. Galbreath, Los Angeles, Calif.: K. F. Gallimore, Fond Crantord, N. J.; Alvin C. Rasmussen, Indianapolis, Ind.; W. A 


\ 
du Lac, Wis.; Carl Gebuhr, Fond du Lac, Wis.; W. E. George, Ratcliffe, South Haven, Mich.; Lloyd S. Read, Rochester, N. 


Muskegon Heights, Mich.; A. G. Gibson, Middletown, Ohio; \lbert S. Redway, Ansonia, Conn.; D. L. Reed, Tipp City, Ohi 
\lfred H. Gildersleeve, Stonington, Conn.; Byron A. Gray, St l‘rederick W. Rettenmever, Meriden, Conn.; Robert B. Rey 
Louis, Mo.; H. O. Grimmeisen, Spring tield, Mass. nolds, Wilkinsburg, Pa.; George Richardson, Muskegon, Mic] 
J. A. Hamm, Middletown, Ohio: Andrew G. Hamon, Lexing Robert J. Pickenbacher, Westerville, Ohio; Edward Bb. Rodin 
ton, Ky.; Edmund W. Harrison, Cincinnati, Ohio; Raymond J Muskegon, Mich.: Ralph Rogers, IJr.. Torrington, Conn.; Le 
Harrod, Altoona, Pa.; James Hart, Muskegon, Mich.; G. | Rosenstock, New York, N. Y.: W. E. Rutz, Fond du Lac, Wis 
Hartman, Wauwatosa, Wis.: Charles W. Headden, Washington. L. L. Scharf, Belleville, [1l.; William H. Scherer, Springtield 


D). C.; Donald A. Heath, Boston, Mass.: O. W. Bein, Middle Mass.: Martin T. Schumb, FE. Milton, Mass.: Frank R. Schwen 
town, Ohio; S. M. Heller, Milwaukee, Wis.; W. F. Henly, New — gel, New York, N. Y.; A. W. Seekins, Akron, Ohio; H. Seifert 
York, N. Y.; James T. Hill, Alton, Il: Fred W. Hinrichs, I, Milwaukee, Wis.: George D. Serfass, Los Angeles, Calif 


Los Angeles, Calif.: F Guy Hitt, University City, Mo.: S. ¢ \rthur G. Sherman, East Lone Meadow, Mass.: Earl O. Shre 
Hope, Springfield, Mass.; Arthur G. Hopkins, Maspeth, N. Y.; Schenectady, N. Y.; Gunnar Sinding-Larsen, Pittsburgh, P: 
John F. Howard, Muskegon, Mich.; Edward T. Huber, Musk Cornelius Sippel, Jr.. Evanston, Il: William N. Sitton, St 
gon Heights, Mich.; S. J. Huber, Muskegon, Mich.; K. W Louis, Mo.: Edward Smith, Phoenix, Ariz.; Goff Smith, Ann 
Huffine, Waukegan, Ill; Rex A. Hunter, Bristol, Va.; Allan Arbor, Mich.; John C. Solberg, Arlington, Mass.; Charl 
Hyer, Hamilton, Ohio Somogyi, Cincinnati, Ohio; Raymond H. Soper, Muskegon, 
Edwin E. Johnson, Dayton, Ohio; John M. Johnston, Short Mich.: Robert G. Springer, Hartford, Conn.: Verlin G. St 
Hills, N. J.; James C. Karnes, Washington, D. C.: Michael J] Muskegon, Mich.: T. C. Stephens, St. Louis. Mo.: | \ Su 
Kearins, Detroit, Mich.; Ernest J. Keefe, Springtield, Mass.; burg, Springfield, Mass.; William I’. Stevenson, Washingt 
Harry H. Kerr, Quiney, Mass.; Armin G. Kessler, Buffalo, D. C.; R. S. Stover, Washington, D. C.; Harry M. Suttor 
N. Y.; William C. Killean, South Haven, Mich.; Julius Klein, | Boston, Mass.; H. M. Swigart, Milwaukee, Wis 
Chicago, HL; Alton Knight, Torrington, Conn.; W. H, Krepps H. F. Tapp, Springfield, Mass.: Lee O. Taylor, Muskeg 
Muskegon Heights, Mich.; Arthur Kudner, New York, N. Y.; Mich.; George F. Terry, New York, N. ‘ Li a o 
\ustin Kuhns, Buffalo, N. Y.; H. L. Kutter, Hamilton, Ohio Muskegon Heights, Mich.; Paul E. Thomps St. Louis, \ 


D. M. Laflin, Larchmont, N. Y.; John R. Lapham, Washing Edward W. Thrall, Jr., Berkeley, Calif.; | 
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Jr., Dayton, Ohio; Gene Tunney, New York, N. Y.; R. Tyler, 
West Allis, Wis.; Felix R. Tyroller, Bayside, N. Y.; A. E. U1- 
rich, Detroit, Mich.; D. J. Vail, Muskegon, Mich.; James k. 
Vardaman, Jr., St. Louis, Mo. 

A. V. Wadsworth, East St. Louis, Ill.; F. A. Wagner, Lansing, 
Mich.; John F. Wallace, Cleveland, Ohio; H. B. Watkins, 
Worthington, Ohio; Cecil E. Watts, Terre Haute, Ind.; E. Weid- 
mann, Milwaukee, Wis.; J. H. Welch, West Newton, Mass.; 
Frank M. White, New Britain, Conn.; IF. B. Whitlock, Muske- 
gon, Mich.; Carl Wilcke, Dayton, Ohio; Edward E. Williams, 
Southbridge, Mass.; Fred G. Wilson, Waterbury, Conn.; Max 
Winer, Medford, Mass.; Frank E. Wood, Monrovia, Calif.: 
Felix E, Wormser, New York, N. Y.; R. M. Woytych, Fond du 
Lac, Wis.; I. A. Wyant, North Muskegon, Mich.; DeWitt H. 
Wyatt, Columbus, Ohio; Homer K. York, Marion, Ind.; John 
W. Young, Newark, N. J.; John A. Zalovcik, Braddock, Pa.; 


John A. Zellers, New York, N. Y.; H. R. Zimmer, Los Angeles, 


Calif. 


NECROLOGY 


WE record with personal sorrow the death on April 17, 1939, 
of Miss Minna H. Brakhagen, secretary to the Chief of the In- 
dustrial Service, Office of the Chief of Ordnance. For many 
years this gracious lady had been an unofficial member of the 
staff of ARMy OrDNANCE. A student of German, her services 
were always available to assist in editorial translations and on 
many occasions through the years she had helped the staff at 
Association headquarters. 

Miss Brakhagen had served in the Ordnance Office since 1917. 
A most capable secretary, her service in the Department began 
in the former Equipment Division with the present chief clerk 
of the Department, Lieut. Col. C. E. McRae, Ord. Res., under 
General Babbitt. Following the World War she was secretary 
to the then Major Wesson, now Major General Wesson, Chief 
of Ordnance. Hers was the distinction of having been personal 
secretary to all chiefs of the Manufacturing Service of the Ord- 
nance Department with the exception of the late Brig. Gen. 
William S. She was secretary to Brig. Gen. John H. 
Rice and his successors, the late Brig. Gen. C. L’'H. Ruggles, 
Maj. Gen. William H. Tschappat, while Chief of Manufacture, 
and Brig. Gen. H. W. Schull. At the time of her death Miss 
Brakhagen was secretary to Brig. Gen. C. T. Harris, Jr., chief 


Peirce. 


of the Industrial Service. 

The passing of this quiet, loyal genthewoman means more than 
the death of an associate. For her influence in the daily affairs 
of the service with which she was connected was very real. Her 
unassuming life’s work as well as her high qualities of character 
and ability will combine to hold her memory in reverence among 


her many friends. Laue. 


Dr. CLARENCE FLOYD HIRSHFELD, assistant chief of 
the Detroit Ordnance District, a member of the Army Ordnance 
Association, internationally known educator and engineer, and 
chief of research for the Detroit Edison Company, died in Detroit 
on April 20, 1939. 
scientific activities were his 
the Ordnance Department during the World War, authorship of 


Outstanding among his many technical and 


service as a lieutenant colonel in 


many books and papers on engineering subjects and, in recent 
years, the development of the P.C.C. street car, a revolutionary 
advance in the field of urban transportation. 

Doctor Hirshfeld was born in San Francisco January 30, 1881. 


1902, a 


He was graduated from University of California in 


bachelor of science in electrical engineering. He became an in 
structor at Cornell University where he received the degree of 


master of mechanical engineering in 1905. He continued on the 


1 


Cornell faculty until 1913 when he became chief of research 


for 
the Detroit Edison Company. Here he directed investigations in 
a wide variety of fields including problems dealing with the 
design, construction, operation, and maintenance of steam-electric 
power plants and the operation and interconnection of electrical 
industrial electric heating and other load-building 
disposal of industrial waste; electric-cable deterioration ; 


electric 


systems ; 
efforts; 
furnaces, and new 


electric welding; 


methods of developing electrical energy. 


development. of 


The death of this distinguished engineer removes from thy 


1 
] 


Ordnance fraternity one of its most-admired and_ best-qualitied 
executives. As assistant to Alex Dow, chief of the Detroit Ord- 
nance District, Doctor Hirshfeld had continued in recent years 
the same fine service to the national defense which characterized 
his World War record. 


its termination is a loss not only to the national defense in the 


His leadership was nation-wide so that 


important Detroit area but also to the country. 


J INATHAN E. BROWNING died in his eighty-first year at 
New Haven, Conn., on May 17, 1939. Mr. Browning was the last 
survivor of three famous brothers whose inventive genius and 
mechanical skill shaped the course of the development of tire- 
arms throughout the world for more than fifty years. 

With his brothers John M. and Matthew S., J. E. 
familiarly known as Uncle Ed, was a descendant of a family long 
field 
Jonathan Browning, 
Nauvoo, Ill. where he became an outfitter for western emigrants 


Browning 


known in the of small-arms development. Their father, 


a native of Tennessee, originally settled at 


in the “Forty-nine rush. He built wagons and a few guns, both of 
which were highly prized for their workmanship by the emi- 
grants. Mr. Browning, Sr. left Nauvoo in the early ‘fifties to join 
a group of settlers who were to found Ogden, Utah. 


J. E. Browning was born in Ogden on January 26, 


1859, and 
followed his sturdy father’s footsteps in the shop which Mr 
Browning, Sr. had set up immediately on his arrival in the new 
country. The three brothers, Matthew, John, and Ed began early 
the production of rifles, having learned the trade from their 
father. So well did this family build that their fame reached New 
Haven in the early ‘eighties, with the result that the Browning 
gun business was purchased by the Winchester Repeating Arms 
Company, and the model which the Brownings were putting out 
became the Winchester single-shot rifle. Thus began a long and 
lasting friendship between the Browning brothers and the Win 
chester Repeating Arms Company. 


During this development, each of the three brothers drifted 


} 


into the occupation most suited to his talents. Matthew handled 
John took over the active inventing, and 


Jonathan was the craftsman. During the World War the Brown 


the business affairs, 


ing brothers rendered conspicuous service through the invention 
and development of machine guns, calibers .30 and .50, for ground 
and airplane use, and machine rifles. They already had to their 
credit the invention of the Colt machine gun and the Colt auto 
matic pistol, both adopted by the Army before the war. 

The perfect and sympathetic understanding which existed I 
tween the two brothers, John and Ed, contributed greatly to their 
success. Matthew died in 1924 and John, the inventor, died in 
Belgium in 1926. For several years after John’s death, Ed Brown 
ing continued to develop patents on the devices which resulted 
in his recent announcement that he had perfected a semiautomati 


shoulder rifle. E. P. 


NO TICE also has been received of the death of the followit 

members of the Association: P. E. Bliss, Cleveland, Ohio; Arthur 
Washington, D. ¢ Thomas B. Hamilton, Culver 
\V. Hill, Southbridge, Mass.: J. E. Veltman, Mus 


To their relatives and friends ARMY ORDNANCE, oF 


S. Browne, 
Ind.; Harry 
kegon, Mi h 


behalf of the Association membership, extends condolences 
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From the Record 














The following quotations are from addresses or writings 
f recognised authoritics and comprise a cross section of 
ipinton on subjects closely allied to the national defense. 
They have been selected for publication as being impor- 

J 


tant and timely. Through this medium, ARMY ORDNANCI 


hopes to acquaint readers with qualified views regarding 


} : " . 
carious phases of industrial preparedness 


E\ EN THE BATTLEFIELD EFFORT IS DECIDED IN 


favor of the nation which can hurl at the other the greatest ton 


nage of industrial production—steel, rubber, chemicals, trucks, 
airplanes, tanks, petroleum, cotton—everything. 
Everything is a munition of war if not a lethal weapon. In the 


World War, the truth was recognized that not merely weapons 
but all commodities supplied to an enemy were contraband of war 
\ rusty old South 
with a cargo of nitrates was frequently as vital as a division of 


infantry on the fields of france. German defeat was as directly 


tramp steamer rolling up from \merica 


due to economic strangulation as to military assault, 
We have 


Now, on the essential principles we are discussing here 


now an absolute prohibition of the export of lethal 


weapons 


the principles of neutrality or keeping out of war—this has 


nothing to do with either. It springs from another high purpose, 


which is to prevent our country from selling any kind of weapon 


with which men kill each other. It is a rebuke to war as an 


It will not prevent war, take us into, or keep us out 


institution. | 


of war. If we want to make a gesture, let us do so, but let us 


not do it under any idea that it aids neutrality or peace. 


lf we do not supply the weapons, other nations will. Such a 


rule serves to aid a country, such as Italy, which makes at least 
some of its own weapons, against others, like Ethiopia, which d 
\rgen 


not. It might even aid one South American nation, like 


tina, for example, which has easy access to other arms-manu 


facturing nations like England, against another, like Chile, for 


example, which is more remote.—PBernard MW. Baruch, chairmai 
Har Industries Board, 


muttee, United States Senate 


My OPINION IS THAT THE AIM OF OUR 
tual adversary will be what is called an attaque That 
What does this mean? 


1918, before the Foreign Relations Cor 


rUSGUCC 


is, a sudden and unexpected onrush. . 


Chat such assistance as we give our allies must be iumediate. To 


wait, as we did in 1914, for six months before our old Territorial 


force was in any way ready to proceed overseas would le 


suicidal. Therefore our new Territorial Army of twenty-six 


divisions must not only be completely equipped for immediate 
action but must be sufficiently trained to take it. The first of 
these requirements is a comparatively easy one to solve, but not 
so the second, which is utterly impossible unless the present four 
teen days’ annual training is increased. Personally, | am_ of 
opinion that the 


full pay, the 


first year’s training should be for six months on 


recruit joining as a boy soon after he has left 
school, in order to do the least damage possible to his civil career ; 
because merely to increase it to one month is utterly insufficient 
\iter the first year’s service the period might well continue as 
fourteen days.—.\Vay. Gen. J. F.C. Fuller, British 


Irmy, Ret.. in the London “Daily Mail.” 


at present 


Ep ATIONAL ORDERS CAN NEVER REDUCE THI 
There l | 


will always be an irreducible mini 
needed to convert a plant for such things as 


time element to zero 
mum of time 


mum training of new personnel and recruiting of 


skilled men, reorganization of plant, procurement of raw mate 


rials and additional machines and many other items. Then there 
is the period after getting started until production is built up to 
maximum. All of these add up to a sizable time factor which 
reserve, 


It should 


must be covered at the beginning of any war by a war 


\ war reserve is just as necessary as industrial plans 


be regarded as a “covering force” for industry, behind which in 


dustry has a chance to use its irreducible time interval to de 


velop its full power. Educational orders testing production rates 
will have an important effect on the size of required war reserves 


The greater the reduction of the time interval to reach quantity 


production the less the required.—Keport of the 


lfiairs Co 


War reserve 
VWilitary mittee, United States Scnate 

PER CENT OF THE 
Carthaginians in one 
Waterloo nl 


had come 


AT CANNAE IN 216 B.C. SIXTY 
killed by Ham 
spears \t 


Roman Army were ihal’s 


day of tighting with swords and 1815, 


after muzzle-loading firearms and black powder into 


existence, the English lost twenty-two per cent of their 


killed on the 


breech-loading 


army, 


battlefield in one day \t Gettysburg in 1863, when 


rifles began to make their appearance, 8! per 


were killed in 3 days’ hghting, or less 
At the Meuse-Argonne, in the World 


War, after the development of smokeless powder, magazine rifles, 


cent of the Union Army 


than 3 per cent a day. 


and automatic weapons, the American Army lost 2! per cent in 
battle casualties in 47 days or .05 per cent a day 

This trend is due to scientific development of armaments and 
As the 


ranges increase, poor visibility becomes a serious obstacle 


protective measures, maximum ranges Of guns mncrease, 


hattle 


to marksmanship, and the percentage of hits diminishes. T+ 


make up for such deficiency, it is necessary to fire more ammu 


nition at the enemy; in order to do that, and at the same time to 


reduce one’s own casualties, it is necessary to increase the rate 
of tire of guns and to put fewer men and guns into the firing line 
the effectiveness of modern 


And 
m* : : : 


hattles and wars still less decisive, the armies have de 


to cover the front. Further, 


sani 
} 


armaments is decreased by armies digging into the ground 


to make 


veloped eyves—airplanes—that see the enemy movements and 
make it almost impossible for a general to use that most impor 
tant principle of strategy—‘surprise’—that made Alexander, 


Hannibal, Cwsar, Napoleon, and others, the great military cap 


tains of history 


These high-powered, rapid-tire guns that consume such tre 
mendous quantities of ammunition naturally do not have as long 
lite as the old muzzle-loaders ; so, while fewer soldiers are needed 
on the firing line to operate fewer guns per mile of front, the 


operated require a great number of maintenance 


and supply troops behind the lines and, back in the zone of the 


interior, tremendous facilities turning out ammunition and spare 


To emphasize the point, a muzzle-loading rifle would last 


lono 


parts 


a soldier through a fairly war, whereas a machine gun 


shooting 1000 rounds a minute, may require a barrel replacement 


in about 10 minutes of intensive fighting 


lo exemplify this thought: In the last five years, the single 


, 1 , 
place (in the United States) to 


shot bolt-action rifle has given 


the semiautomatic rifle which can be tired tive 


hecause of the much greater amount of heat developed, it can he 
worn out in much less than one-tifth the tim These rifles, of 
course, will seldom be tired over long periods at e times the 
rate at which bolt-action ritles would be fired under the same 
conditions, but it would appear t ea nservative estimate 
that for every rifle in the hands of troops it will be necessary to 
have the equivalent in spare parts of two more reserve ; so that 
for a major effort as great as our part in the World War, we 
would need something like four million rifles. Present arsenal 
facilities would require well er one hundred vears t I Te 
such quantities ; so it is easy to imagine what kind i load will 
have to be placed upon industt r this t 
cs ( i\ ‘ ¢ { 
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Seamless The following abstracts are based on current periodicals and 


events and aim to present a wide range of facts and opinions 
regarding recent developments of professional military i 


terest. Quotation marks are omitted but sources are indicated 


Tue ASSISTANT SECRETARY OF WAR, HON, LOUIS 
Johnson, announced on April 22, 1939, that President Roosevelt 
had approved the award of contracts to six manufacturing con- 
cerns for educational orders under the act of June 16, 1938. He 
stated that these six contracts will utilize the entire $2,000,000 
made available by the Congress for the current year to initiate 
the program to educate American industry in the production of 
» noncommercial military items. 

— The Goodyear Tire & Rubber Company, Akron, Ohio, obtained 





the contract for the gas mask; the Winchester Repeating Arms 
Company, New Haven, Conn., for the new semiautomatic rifle 


A ° 3 

| } ier Cd S recently standardized by the Army; the General Electric Com- 
pany, Schenectady, N. Y., for the searchlight used by the anti 
aircraft artillery; RK. Hoe & Company, New York, N. Y., for the 


re erre Ipe intricate recoil mechanism of the antiaircraft gun; the S. A 


Woods Machine Company, Boston, Mass., for machining the 


cd T b 75-mm. shell required in such vast quantities in battlé; and the 
| Nn U es American Forge Company, Chicago, IIL, for the 75-mm. shell 
forging, the manufacturing step preceding that of machining this 
P type of shell. 

Pierced from solid Mr. Johnson remarked that these orders are a mere beginning, 
‘ ‘ a modest introduction to a program involving possibly sixty or 
billets of highest quality seventy critical items having no commercial counterparts and 
covering the field of gas-defense, communications, and _ fire 
steel control equipment; military airplanes and their accessories; 


small arms, artillery, ammunition, and combat vehicles. 


NATIONAL Seamless is available in sizes 
ranging from 3/16-inch mechanical tubing to THE WAR DEPARTMENT IS PREPARED TO PRO- 
28-inch O.D. pipe, and in wall thicknesses to duce a gas mask for civilian use especially designed by the Chemi 
meet practically any requirement. Various cal Warfare Service. Maj. Gen. Walter C. Baker, Chief of the 
grades of steels, from plain carbon to the high- Chemical Warfare Service, revealed the Army's preparedness to 
alloy grades, can be supplied. take care of civilians to the House subcommittee on deficiency ap 

The seamless process is particularly adapted propriations. Replying to a question by Representative Louis 
to the production of heavy walled tubing, 
various types of cylinders, and tubular forgings 
in a wide ‘range, especially where upsetting, 
swaging, spinning, or bending operations are to 
be performed and where a clean, smooth bore or 
surface finish is highly important. Either as 
NATIONAL Seamless Pipe or as Shelby Seam- 
less Mechanical Tubing, the identifying em- 
blem, ‘‘Walls Without Welds,’’ means—Amer- 
ica’s Preferred Pipe and Tubes. 


Ludlow, of Indiana, General Baker said: 
“So far as | know, up to the present time no gevernmental 


ag 


for the use of civilians. The National Defense Act, which detines 


rency has been charged with providing gas-defense equipment 


the functions of the Chemical Warfare Service, does not charge 
it with the providing of gas-defense appliances for such use. How 
ever, it is reasonable to expect that this service, which is the 
only agency in the Government which specializes in the design 
and manufacture of gas-defense appliances, would be called upon 
for the preparation of designs for civilian protective equipment 
In fact, | believe that any gas mask sold or furnished for the 
protection of the civilian population should have the approval ot 


NATIONAL TU BE COMPANY the Chemical Warfare Service as to design, quality, and effective 


5 ness. With this in view, | have had developed a special type ot 
Pittsburgh, Pa. mask for civilian use. All drawings and specifications for this 
mask are now available, and, should the occasion arise, it is my 


belief that we will be in a position to take care of this necessary 


ee a item in Government establishments which might be set up for 
a | that purpose or in civilian establishments under Government 


inspection and license.” 


ch a = ; : 
CH) Tue STANDARD STATISTICS COMPANY POINTS 
a out, according to the 4rmuy and Navy Register, that the sharp 


increase in American defense appropriations has brought the total 
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to less than two per cent of national income. This is compared 
with 14.5 per cent of total estimated national income of Great 
Britain for the current fiscal year, while aggregate British Gov 
ernment expenditures for 1939-1940 are the equivalent of over 
thirty-one per cent of national income. 

The statistical company states that the United States 
have to spend about $9,700,000,000 on defense alone, which is 


would 


¢700,000,000 more than cash Government outlays for the current 
vear, before such expenditures equaled in relative importance 
those of the British Government. 

\n even more startling difference, however, lies in the fact 
that. whereas the U. S. Government expects to cover only about 
fifty-eight per cent of its outlays by taxation, over seventy-two 


per cent of the heavier British burden will be met in this manner. 


Bric. GEN. C. T. HARRIS, JR., ASSISTANT TO THE 
Chief of Ordnance, testified before a subcommittee of the House 
Military Affairs Committee on a bill to permit the Army to trade 
in its old arsenal tools on new equipment. General Harris testi- 
fied that under present law these tools only can be disposed of as 
junk, and 
retooling program tor its six arsenals, a great deal of money 
He said that 


inasmuch as the Army contemplates an extensive 
could be saved by the enactment of the legislation. 
between sixty and ninety per cent of the tools now used in Army 
arsenals are obsolete and stated that the new tools will create a 
great saving in manufacturing costs, citing one instance in which 
a part now costs $2.50 te manufacture on old machinery but 


which could be turned out for 50 cents on a new machine. 


In THE COURSE OF THE ALBANIAN CAMPAIGN 
Italy made a notable experiment in the transportation of troops 
by airplane which may prove to be the beginning of a system 
that will have a marked effect on the military operations of the 
Navy Register. A 


regiment of Grenadiers, aggregating more than 1000 officers and 


future, according to the Army and whole 
men, was transported from Italy across the Adriatic, a distance 
of some 135 miles, and landed safely on a small field at Tirana. 
This operation, in which 120 bombers were employed, consumed 
about 3 hours. Each plane carried eight soldiers fully equipped 
for service in the field, together with their infantry weapons and 
their supplies. 

The Italians had no opposition, but the fact that the operation 
could be carried out so successfully is significant. If 120 planes 
can transport 1000 men in this manner, then it is only a step for 


ward to multiply the numbers by 10 or 100 and see the possi 


bilities. If this can be done with such facility, it is not beyond the 
hounds of contemplation that the airplane transportation of 
troops may negative the great defensive lines that have been 


constructed at such enormous expense in Europe. It also may 


have a marked effect on strategy and tactics of the future. 


A NEW text on American ordnance, “Notes on a Half Century 
of United States Navy Ordnance During the Period 1880-1930" 
recently has been published. In addition to the intrinsic worth of 
this text, the volume has a memorial value. Publication has been 
Adm. Ralph Earle, 


U.S.N., as a tribute to his service. The book constitutes a brief 


Rear 


made possible w friends of the late 


record of the achievements of those pioneers—officers and 


civilians—who contributed to the great ordnance progress mac 
during the period 1880-1930, A name ever to be identified with 


that momentous era is that of Admiral Earle. 





The index to Army Ordnance, Volume NIX, alpha 


betically arranged by subject and author and with titl 
page for binding ts now in preparation and will be fw 
nished without cost to members and subscribers. Write 

i:ditorial Offices, 806 Mills Building, Washington, D. ( 





IS EASY TO WELD 





‘The booklet, “Welding Aluminum,” contains 
valuable welding data. Write for a free copy. 





Torch Welding is a routine procedure with 
The 


easily. Welds can be finished off so perfect- 


Aluminum. technique is learned 
lv that weld lines are completely hidden. 

irc welding is done with metallic, car- 
bon and atomic-hydrogen ares. With the 
arc -welding process, heating is concen- 
trated and the weld is made quickly. 
Preheating can be largely eliminated and 
the area affected is held to a minimum. 
seam and 


Resistance welding — spot. 


flash-butt welding — has become an im- 
portant means of fabricating Aluminum. 
Reliable production procedures have been 
established. 
current, pressure and timing is available. 
ALUMINUM Company oF America, 2137 
Gulf Building, Pittsburgh. Pennsylvania. 


Equipment giving proper 




















OU ALCOA 
ALUMINUM 








ORDNANCE Vor. XX, No. 115 





Rudder Indicator 











y INC., BROOKLYN, N. Y. 


Electro-Mechanical 
Steering System 


SPERRY GYROSCOPE CoO. 


r 
| 





Aircraft Gyropilot Directional Gyro 





High Intensity Searchlight 





Anti-Aircraft Searchlight Universal Director 







Gyro-Horizon 





Ship Gyro-Pilot 


S) 





Sound Locator 








Ordnance in Review 














Rockets, Part III 


xy Ligtut, Cor. CAtvin Gopparp, Orp. Res. 


Between the above date (1810), and the commencement of 
our Civil War, the rocket underwent great improvement and 
was firmly established in our military service. Thus Scott 
(1861) goes into detail as to the varieties, composition, and 
ranges of those then in use, such as the following: 

“Rocket (War). A projectile set in motion by the force 
within itself. It is composed of a strong case of paper or wrought 
iron, inclosing a composition of niter, charcoal, and sulphur, so 
proportioned as to burn slower than gunpowder. The head is 
either a solid shot, shell, or spherical case shot. The base is per- 
forated by one or more vents and, in the case of the Congreve 
rocket, with a screw hole to which a guide stick is fastened. The 
rockets used in the United States service are Hale's, in which 
steadiness is given to the flight of the rocket by rotation, as in 
the case of the rifle ball, around the long axis of the rocket. This 
rotation is produced by three small vents placed at the base of 
the head of the rocket. Mr. Hale's last improvement consists in 
placing three tangential vents in a plane passing through the 
center of gravity of the rocket, and at right angles to’ the axis. 
This is accomplished by dividing the case into two distinct parts, 
or rockets, by a perforated partition. The composition in the 
front part furnishes the gas for rotation, and that in the rear, the 
gas for propulsion. The two sizes of Hale's rockets in use are 
the 2'4-inch (diameter of case) weighing 6 pounds and the 3% 
inch (diameter of case) weighing 16 pounds. Under an angle of 
from 4 to 5 degrees, the range of these rockets is from 500 to 
600 yards, and under an angle of 47 degrees the range of the 
former is 1760 yards and of the latter, 2200 yards. War rockets 
are usually tired from tubes or troughs, mounted on portable 
stands, or on light carriages.” 

Scott quotes Sir Howard Douglas with respect to rockets 
other than those used by the United States Army, in sizes of 3, 
12, and 24 pounds. The ultimate range of the last-named, tired 
at a 47-degree angle, is given as 3700 yards, or slightly over two 
miles. Again Benton, in his “Ordnance and Gunnery” (1861) 
devotes some 8'% pages to a discourse on war rockets, their 
history, composition, ballistics, and advantages. But the article 
ends with this significant statement: “The numerous conditions 
to be fulfilled in their construction in order to obtain accuracy 
of flight, and the uncertainty of preserving the composition un 
injured for a length of time, are difhculties not yet entirely over 
come, and which have much restricted their usefulness for general 


military purposes.” 


Ir is of interest that the United States Ordnance Manual of 
1862, which devotes 14% pages to a detailed account of the fabri 
cation of the 3'4-inch (16-pounder) rocket, makes no mention of 
the smaller 6-pound size described by Scott in his “Military 
Dictionary” quoted above. Perhaps the exigencies of war had 
created a trend toward simplification and the elimination of un 
necessary types and models. Certain it is that the role of the 
rocket in war steadily was becoming less important. Thus, in 
Metcalfe’s “Ordnance and Gunnery”, which supplanted Benton's 
at West Point in 1894, we learn that “their inaccuracy and their 
low capacity as vehicles of kinetic energy have limited their use 
in recent times to incendiary purposes—particularly in savage 
warfare.” 

Before closing our discussion, a word on the antiquity of the 


rocket, brief reference to which was made in an early part of this 
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article, may not be amiss. As an incendiary, rather than an ex- 
plosive missile (for incendiary mixtures were known far earlier 
than were those of explosive nature), it appears to have been in 
use as remotely as the first half of the thirteenth century. Indeed, 
Hime, that incomparable military historian, cites in his volume 
“Gunpowder and Ammunition” (London, 1904), numerous in- 
stances in which incendiary rockets were startlingly effective, as 
in the siege of the fort of Bitar in 1657 when a train of circum 
stances initiated by the firing of a single such missile resulted in 
the capitulation of the stronghold. Their use in beth incendiary 
and explosive forms appears to have been much more wide 
spread in the Orient than in Western Europe, yet even here 
they were employed, in Italy, as early as 1380. For some reason, 
however, they failed to gain popularity and remained almost un 
mentioned in military annals from that date until nearly the 
beginning of the nineteenth century, when their continued and 
successful exploitation in the East again forced them upon the 
attention of the Occident. Thus, in 1784, we tind record of the 
effective use, in India, of rockets both incendiary and explosive. 
These, according to Hime, consisted of tubes some 8 inches long, 
with a diameter of 142 inches and were none too effective. A few 
vears later (1792) in the attack on Seringapatam, one of the 
participants, a Colonel Dirom, reported “a good many wounded 
though in general but slightly, chietly by rockets.” At the later 
siege of the same place in 1799, more deadly rockets were em 
ployed, for a Colonel Gerrard tells of having seen three men 
killed and four wounded by a single one of these. It was det) 
nitely such observations which aroused Congreve’s interest in 


rockets as instruments of warfare. 


Hi )\\W may we evaluate the part played by the war rocket during 
the period which begins with its first serious employment by 
civilized nations in 1806, and its ultimate abandonment by them 
about 1900? The answer is difficult for, as previously remarked in 
this article, the records available are few and indetinite. The 
rocket’s most notable feats appear to have been accomplished in 
the early years of its use—Boulogne, 1806; Copenhagen, 1807; 
Walcheren, 1807; passage of the Adour, 1813; Leipzig, 1813; 
Bladensburg, 1814; Waterloo, 1815. Thereafter, despite certain 
improvements such as Hale’s which did away with the clumsy 
guide stick, and MeDonald’s, which improved the rotatory 
mechanism, rockets seem to have been permitted to languish into 
innocuous desuetude, possibly for lack of a sufficiently active 
champion. 

Between the publication of Metcalfe’s work (1894) and that 
of Bruff which succeeded it (1898) as the Military Academy 
textbook on ordnance and gunnery, the war rocket seems to 
have made a quiet exit from the American stage—no mention 
of it in any form being found in the latter volume. Whether 
or not this constitutes a permanent retirement or merely a briet 
withdrawal preparatory to a dazzling reappearance at some 
future date, remains to be seen. Suffice it to say that though this 
quondam important instrument of warfare be now relegated to 
such lowly uses as the amusement of holiday gatherings, the fact 
that it is capable of more serious employment has not been for 
gotten. Thus we find in The Military Digest for January 1939, 
an $-page article by C. Rougeron (reprinted from the Royal Ai 
Force Quarterly for June 1938) on “The Rocket Bomb and the 
Planing Bomb” in which the practicability of projecting rockets 
from airp'anes is seriously discussed. And the article by Maj 
James R. Randolph in the January-February 1939 issue of ArM) 
ORDNANCE (Vol. XIX, No. 112, p. 225) the publication of which 
prompted this present contribution on the subject, is but another 
evidence of the fact that a lively interest in the rocket as an 
instrument of war still exists. So it would appear that the spirit 
of good Sir William Congreve may yet see this particular one of 
his many contributions to the art of warfare accorded a recog 
nition tar exceeding any expectation the worthy General may 


have had during his lifetime. (Concluded. ) 
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No Power loss 
ON TURNS 


Through the perfection of an ingenious but 
simple method of gearing, CLETRAC en- 
gineers have made it possible for CLETRAC 
crawler tractors to make turns without hav- 
ing the power disconnected on one track 
and forced on the other track! Each track 
gets its full share of engine power by means 
of this exclusive differential steering 
method. Perfect safety and control is as- 
sured when going down-grade with the 
tractor coasting, and the load pushing. 
BUILT TO ENDURE, CLETRAC gives 
longer DEPENDABLE tractor life. 


THE CLEVELAND TRACTOR CO. 
CLEVELAND, OHIO 
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The Symbol 


0 


Quality 


PRODUCTS 
Engine Starters 

Generators 
Radio Dynamotors 


Superchargers 
' Over a quarter of a century 
Supercharger ’ ‘ 
Reeulstors in the design, development, and 


Electric Motors manufacture of high-quality, 


Landing Gear 
Motor s 


precision aircraft accessories. 
Propeller Anti-icet . i . ir C 
Suppliers to Army Air Corps, 
and 
Mech Deicer 


Pumps 


Naval, Marine and Coast Guard 
Aviation and Army Ordnance. 


Vacuum Pumps 


Hydraulic Pumps 


ECLIPSE AVIATION 
DIVISION OF BENDIX AVIATION 
CORPORATION 


Synchroscopes 

Fuel Flowmeters 

Flexible Tubing 

Ordnance Equip Bendix, New Jersey 
ment 

Magnesium and 


Aluminum Castings 





BENDIX DRIVE 
“The Mechanical Hand That 
Cranks Your Car” 


“STARTIX” 
Switch Key Engine Starting plus 
Automatic Restarting 


“MORROW” 
Coaster Brakes for Bicycles 


ORDNANCE MATERIAL 


ECLIPSE MACHINE DIVISION 
Elmira, N. Y. 


* * * 


BENDIX AVIATION CORPORATION 
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ARTILLERY AMMUNITION PRODUCTION 


Tue Epiror: 

The March-April 1939 issue of 
article which deserved and elicited special editorial comment. 
Ammunition Production” will join 


ARMY ORDNANCE Carries an 


The readers of “Artillery 
with you in acclaiming the accomplishments of Frankford 
\rsenal in “blazing a trail in production engineering.” 

Criticism of the main theme of that article—the emphasis on 
production—should not minimize the importance of such em- 
phasis, per se, but should offer a plea for perspective to temper 
the enthusiasm of readers unfamiliar with the unique problems 
of ammunition design and production, 

Production engineering can be applied to the manufacture of 
an item of ammunition in three ways: (1) By utilizing improved 
machines, tooling, and methods of handling the item in process 
without any changes in the design as standardized by the Ord 
nance Department; (2) By alterations in the prescribed design 
and materials; (3) By a combination of (1) and (2). The first 
method obviously can be protitably employed without question 
The second and third methods must be used with caution and ri 
straint, for too often a hypothetically desirable increase in produc 
tion is accompanied by an actually undesirable sacrifice of the 
effectiveness and/or safety of the ammunition. 

A round of ammunition is a delicately adjusted and integrated 
assembly of components wherein many essential characteristics 
are closely interrelated. The quality of any one component deter- 
mines the quality of the round. The standard of performance in 
ammunition design (and production) is the effectiveness of the 
projectile at the target in terms of the weight of ammunition 
delivered to the battery. A projectile with double the fragmen 
tation efficiency of another projectile is as effective as two of 
the latter type and requires half the weight of ammunition de- 
livered to the battery to accomplish its mission, 

To single out the projectile as an example of how production 
of ammunition may be increased by production engineering is to 
overlook the relation of the projectile to the complete round and 
to the weapon. The cost of the projectile of a 3-inch antiaircraft 
round represents ten per cent of the cost of the complete round 
This means that ninety per cent of the cost of every round plus 
an expensive and elaborate gun and fire-control system are re¢ 
quired to place and function the relatively cheap projectile at 
the target. Is it reasonable then to deliberately and needlessly 
“production engineer” thirty per cent of the effectiveness out 
of each projectile ? The seamless steel-tube shell described in 
the article under criticism would do just that. In justification of 
this cheapening of the shell, it is explained that forgings are not 
readily available. Where are the fuzes, boosters, cartridge cases 

It was interesting, after reading the article “Artillery Am 
munition Production” to continue with the reading of the next 
ARMY OrDNANCE—“The Modern 


“The perfecting of the projectile 


article in this same issue of 
\rmy.”’ On page 278 we read 
is to be sought constantly and no defect in its manufacture, re 
sulting in premature bursts in the bore or Jess effectiveness at 
the point of fall, can be tolerated”! (Italics mine.) 

It has been the easy and popular thing to say that we should 
fit our designs to the methods of industry. Speaking for ammuni 
tion—that embodiment of art, science, and even black magi 
would it not be fair to the Ordnance Department and honest 
with industry to ask that industry adapt its methods and facilities 


to producing our designs, even if this requires a course in tactics 


and matériel for the production engineer ? 
Washington, D. C. 


CONSTANT READER. 
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Manan. By Capt. W. D. Puleston, U. S. Navy. New Haven: 
Yale University Press. 1939. $4. 

Tus is a biography of America’s greatest naval philosopher— 

a narrative of the life and work of Capt. Alfred Thayer Mahan, 

Navy 

fied to undertake so monumental and so acceptable a task. “Ma 

title, has all the hall-marks of 


U.S Che author is easily one of the few students quali 


han” by Puleston, in its very 
authenticity, accuracy, and literary merit. 
Strangely enough, the need for a biography of the American 


naval officer who had more influence on the navies of the modern 
world than any other man, has long gone unfilled. Mahan is a 
byword and his doctrines a textbook in the academies and the 
ill great maritime nations. The son of a dean of West 
Navy Civil 


He was a student of intense applica 


studies of ¢ 


mg service in the inciuded the and 
Wars. 


He was friend to the great men and political leaders of his 


Point, his | 


Spanish-American 


tion. 


day; and he wrote in several famous texts the dogmas of naval 


strategy which neither modern invention nor social iconoclasm 


have shaken. 
Captain Puleston will be remembered as a contributor to the 
Naval 


private 


pages of this magazine and as a former director of the 


Intelligence Service. His researches have included the 


documents of the Mahan family and the wealth of unpublished 


\dmiral 


a volume which every defense-minded 


material—studies and correspondence—of the himself. 


Here, then, is \merican 
worthy of his salt will study, for in it are recorded the bases of 


the power and strength which we regard as commonplaces, but 


which Admiral Mahan, characteristically and for all time, helped 
to establish oO. I 
AMERICAN ARMIES AND BATTLEFIELDS IN Europe. Battle 


Monuments Washington, D. C.: U. S. 


Government Printing Office. 1929. $2.75. 


Commission. 


| HIS hook, essentially a guidebook, is an elaboration and re- 


vision of “A Guide to the American Battlefields in Europe,” 


published in 1927, The most satisfactory way of reading it is to 
have it open while tracing by motor the old battle line from the 
Channel to the Alps. 

Nothing before published has embodied as much or as complete 


information on the subjects, including, as it does, detailed in- 


1 


formation on the activities of every unit on every sector and in 


every region in which the American armies were active. Ade 


quate coverage is given even to the less-well-known but equally 
\rchangel Sector and the Italian front, 
United 


deserving services on the 
and to the Service of Supply and the operations of the 
States Navy in European waters. 

By its nature this book is redundant. Every action of the 


armies is treated first generally and then in geographical detail. 


This results in tiresome easy-chair reading. Besides, uncon 
sciously, too much emphasis is given to certain phases, for 
example (and only for example), the space devoted to the Lost 
Battalion and to the 368th Infantry Regiment. On the other hand 
some actions seem to be passed over. It would be informative at 
this late date to know the whys and wherefores of Fismette, the 
occasion for Hervey Allen’s great book “Toward the Flame.” 

Apparently the United States and various units of its armies 
have well over one hundred monuments and memorials in Europe. 
\s_ the additional 


monuments would not be in good taste and should be prohibited. 


Commission suggests, the erection of any 
This does not detract from the feeling of pride or lessen the 
swelling of the heart when an American visits the beautiful and 


unexcelled monuments which this Commission has built 
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The amount of information and number of data in this book 
are startling, ranging from the statement that (except for 14- 
inch naval guns) not one gun or shell of American manufacture 
was used by our armies in France, down to the relatively unim- 
portant fact that the United States paid Great Britain $76.24 for 
transporting each soldier to Europe. 

It is unfortunate that the present passion for anonymity does 
not let us know the authors of this book. They have labored 
The 
illustrated, 


well and deserve equally well. book is incontrovertibly 


documented, superbly has excellent sketch and 
accompanying maps. It should be in the library of every student 
of American military history and is a “must” for everyone 


intending to visit the old line. Cc. MCK. 


INFANTRY IN Battie. Washington: The Infantry Journal. 


1939. 33.00, 


Tuts is the second edition of the text which first appeared in 
1934. The first text boasted a foreword by then Col. George C 
Marshall, now Chief of Staff of the Army. We take the liberty 
of quoting from this distinguished officer’s evaluation of the book, 

“There is much evidence to show that officers who have re- 
ceived the best peace-time training available tind themselves sur 
prised and confused by the difference between conditions as pic- 
tured in map problems and those they encounter in campaign 
This is largely because our peace-time training in tactics tends to 
schools we generally 


full 


that subordinates are competent, that supply arrangements func- 


become increasingly theoretical. In our 


assume that organizations are well trained and at strength, 
tion, that communications work, that orders are carried out. In 


war, many or all of these conditions may be absent.” O. E. D, 


Ne W 


Parent Tactics anp Law. By Roger Sherman Hoar. 
York: Ronald Press. 1939. $4.50. 

| HIS book is reviewed in these columns with particular pleas- 
\rmy 

and a 

If added 


proot be needed of his energy and ability, supplement the above 


ure. It is the work of an energetic charter member of the 


Ordnance Association, a mathematician of distinction, 


patent lawyer of long and favorably known experience. 


with the fact that he is the author of a treatise on ballistics and 
a major in the Ordnance Reserve 
This book, a revised edition of “Patents,” begins with funda 


mentals. It proceeds to detailed discussions of methods and 
measures for perfecting patent procedure through the knotty 
problems of drafting the application, procedure in the Patent 
Office, interferences, appeals, infringements, searches, and foreign 
sound 


This 
author, 


patents. Throughout the text and concluding it is much 


common sense based on experience and good judgment. 


work is both practical and scholarly. Associates of the 


including those who hold membership in the Army Ordnance 
Association, may well take pride in this latest achievement of 
their colleague. E. N. 0. 
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The Army Ordnance Association 


HE Army Ordnance Association is a national 

organization of American citizens pledged to in- 
dustrial preparedness for war as our nation’s strongest 
guaranty of peace. 

The Association endeavors to keep alive an interest in 
and knowledge of the design, production and main- 
tenance of munitions. Other than a few manufacturing 
arsenals—six in all—there is no peace-time industry for 
the production of ordnance. Should war unhappily 
come again, industrial America will be called upon to 
produce munitions in great quantity and of intricate 
and unusual design. In an emergency, time will not 
permit careful study or long preparation for the produc- 
tion of munitions. The problem is one of vital concern. 

The Army Ordnance Association believes that the 
solution of this problem, based on experience, lies in an 
active organization at all times coéperating with the 
Government. The principal objective of the Association 
is an active membership of American citizens, on whom 
the duty of design and production of munitions will 
fall in war, who will have an accurate and authentic 
knowledge of the complex requirements of ordnance. 
“Peace insurance” in this form is the foremost aim of 
the Army Ordnance Association. 

The Association is devoted solely to the national 
defense; it has no commercial interests, no political 
alliances, and no religious affliations. It is not operated 
for profit: its income is expended in furthering its aims. 
Its officers and directors serve without remuneration. 
Membership, to which American male citizens are eligi- 





ble, is four dollars a year. (Application on request.) 

Army OrpNANCE, the journal of the Association, is 
published solely for the purpose of disseminating in- 
formation on the progress of our munitions develop- 
ments so that American industry may at all times know 
its responsibilities to the common defense. 

The objectives of the Association as set forth in its 
Constitution are: 

To assist in effecting industrial preparedness for war 
as being one of the nation’s strongest guaranties of 
peace; 

To keep available the highly specialized knowledge 
necessary for arming the manhood of the nation by 
stimulating interest in the design and production of 
ordnance material; 

To promote mutual understanding and to effect 
coéperation with American scientists, inventors, en- 
gineers and manufacturers in civil life and the Regular 
and Reserve officers of the Ordnance Department; 

To provide, when required, the services of com- 
petent committees to investigate and report upon special 
ordnance subjects; . 

To assist in developing and maintaining an efficient 
personnel, both commissioned and enlisted, for the 
units required for Ordnance Field Service in the event 
of an emergency; 

To commemorate the services rendered by the in- 
dustry of the nation and by the officers and civilian 
employees of the Ordnance Department in the wars 
in which the United States has been engaged. 
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“Provision has now been made for completing the initial equipment of critical items 
required for our active antiaircraft regiments and for obtaining certain major critical 
items, such as 3-inch guns and fire-control equipment, for the additional antiaircraft 


regiments included in our Protective Mobilization Plan.”—Genx. MAin Crate. 





